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PREFACE 


N 1915 a Geographical Section was formed in the Naval Intelligence 
I Division of the Admiralty to write Geographical Handbooks on 
_ various parts of the world. The purpose of these handbooks was to 
supply, by scientific research and skilled arrangement, material for 
the discussion of naval, military, and political problems, as distinct 
from the examination of the problems themselves. Many distin- 
guished collaborators assisted in their production, and by the end of 
1918 upwards of fifty volumes had been produced in Handbook and 
_ Manual form, as well as numerous short-term geographical reports. 
The demand for these books increased rapidly with each new issue, 
and they acquired a high reputation for accuracy and impartiality. 
They are now to be found in Service Establishments and Embassies 
throughout the world, and in the early years after the last war were 
much used by the League of Nations. 
~ The old Handbooks have been extensively used in the present war, 
and experience has disclosed both their value and their limitations. 
On the one hand they have proved, beyond all question, how greatly 
the work of the fighting services and of Government Departments is 
facilitated if countries of strategic or political importance are covered 
by handbooks which deal, in a convenient and easily digested form, 
with their geography, ethnology, administration, and resources. On 
_ the other hand it has become apparent that something more is 
required to meet present-day requirements. The old series does not 
cover many of the countries closely affected by the present war 
(e.g. Germany, France, Poland, Spain, Portugal, to name only a few); 
its books are somewhat uneven in quality, and they are inadequately 
equipped with maps, diagrams, and photographic illustrations. 

The present series of Handbooks, while owing its inspiration largely 
to the former series, is in no sense an attempt to revise or re-edit that 
series. It is an entirely new set of books, produced in the Naval 
Intelligence Division by trained geographers drawn largely from the 
Universities, and working at sub-centres established at Oxford and 
Cambridge, and is printed by the Oxford and Cambridge University 
Presses. The books follow, in general, a uniform scheme, though 
minor modifications will be found in particular cases; and they are 
illustrated by numerous maps and photographs. 


1V PREFACE 


The purpose of the books is primarily naval. They are designed 
first to provide, for the use of Commanding Officers, information in 
a comprehensive and convenient form about countries which they 
may be called upon to visit, not only in war but in peace-time; 
secondly, to maintain the high standard of education in the Navy 
and, by supplying officers with material for lectures to naval personnel 
ashore and afloat, to ensure for all ranks that visits to a new country 
shall be both interesting and profitable. 

Their contents are, however, by no means confined to matters of 
purely naval interest. For many purposes (e.g. history, administra- 
tion, resources, communications, &c.) countries must necessarily be 
treated as a whole, and no attempt is made to limit their treatment 
exclusively to coastal zones. It is hoped therefore that the Army, 
the Royal Air Force, and other Government Departments (many of 
whom have given great assistance in the production of the series) 
will find these handbooks even more valuable than their predecessors 
proved to be both during and after the last war. 

J. H. GODFREY 
Director of Naval Intelligence 
1942 


The foregoing preface has appeared from the beginning of this 
series of Geographical Handbooks. It describes so effectively their 
origin and purpose that I have decided to retain it in its original form. 

This volume has been prepared by the Oxford sub-centre of the 
Naval Intelligence Division under the direction of Lieut.-Colonel 
K. Mason, M.C., M.A., R.E., Professor of Geography in the Uni- 
versity of Oxford, and is the work of a number of contributors, whose 
names are given in Appendix VI, page 575. 

E. G. N. RUSHBROOKE 


Director of Naval Intelligence 
AUGUST 1945 
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AGRICULTURE 


ESPITE many natural disadvantages, dictated mainly by topo- 
Be) abby and climate, and despite the early development of the 
commercial and industrial life of the towns, agriculture is by far the 
_ most important occupation of the Italian people. From earliest times 
farming has formed the background of their lives, colouring their 
thoughts, and giving rise to a traditional way of life, which, in 
spite of the growth of modern industrialism, has lasted down to the 
present time. In recent years the campaign for economic self- 
sufficiency has included attempts to introduce many modifications 
_ of the traditional agriculture and to modernize the methods. ‘This 
campaign has, however, tended to upset the nicely adjusted balance 
of Italian farming economy, and the vast majority of the farmers, 
mostly smallholders, have generally received measures of reform with 
apathy or even hostility. Some considerable success has been attained 
on the Northern Plain, where, however, agriculture was already 
highly organized. In peninsular Italy the patience and the long 
working hours of the farmer and his family at the best afford but 
a precarious living. Here poverty and the traditional methods, 
often proved by centuries of practice to be effective within limits, 
have been the main obstacles to the adoption of more scientific 
agriculture. 

For a country in which agriculture suffers many handicaps 
the great variety of crops grown is remarkable. The basic factors 
determining the agricultural use of the land are the strong relief and 
the distinct climates. The proportion of mountains and hilly land is 
high (four-fifths) and most of the lowland is contained in the great 
Northern Plain, but there is remarkably little of the surface which 
cannot be utilized, if not for cultivation at least for pasturage. Even 
in the mountains the unproductive surface amounts to only 10°5 
per cent. of the whole area. During the country’s long agricul- 
tural history the natural forest has been destroyed and the upper 
limits of cultivation extended. Much of the clearing, however, has 
led only to degraded woodland and poor pasture, and in recent years 
the upper limits of cultivation have begun to retreat. The most 
effectively cultivated areas outside the Northern Plain are, as a rule, 
the lower and middle hill slopes, and not the coastal plains, where 
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alternate drought and flood have hindered cultivation and coloniza- 
tion. From time to time efforts have been made to reclaim swampy 
ground, partly because it forms breeding-grounds for mosquitoes 
(II, p. 482). One of the most loudly acclaimed accomplishments 
of Fascism was the drawing up of a comprehensive programme 
for land improvement, only a part of which has as yet been imple- 
mented. 

The most important climatic elements are the diurnal and seasonal 
changes of temperature and the distribution and dependability of 
rainfall, although other factors such as the incidence of frost, the 
amount of sunshine, and the degree of humidity, control and limit 
crop production. The barrier of the Alps is high enough to insulate 
the country from central European climatic influences, so that the term 
‘Mediterranean’ is often loosely applied to the climate of the country 
as a whole. A distinction must, nevertheless, be made between the 
climate of the semi-isolated Northern Plain and the rest of the country 
and between the east and west sides of the Peninsula. 

The Northern Plain has a more evenly distributed rainfall through- 
out the year (maxima in spring and autumn) than the Peninsula, 
where there is in summer a drought which increases in intensity 
towards the south. Moreover, although there are cold winters, 
which exclude the growing of olives, the summers are as hot as 
regions much farther south. Consequently the Northern Plain, with 
the aid of skilful irrigation in many districts, has become agriculturally 
the richest region in the country. The climate is especially favourable 
to the growing of wheat, maize, and rice. In addition, the abundance 
in summer of ground water derived from springs (fontanil, p. 23) 
makes possible the production of large hay crops and the keeping of 
many cattle. The vine, though avoiding damp ground, can endure the 
often severe frosts of winter, but such plants as sugar beet are not 
planted till the end of March. 

The coastal areas of peninsular Italy, on account of maritime 
influences (I, p. 407), enjoy for the most part equable temperature 
conditions. This is especially true of the west coast where the winds 
frequently blow on-shore. The general mildness of the climate 
and absence of frost here make possible the growing of citrus fruits 
near the sea in especially favoured districts (I, Fig. 81). In the 
coastal areas of Sicily frosts are practically unknown. The abundant 
sunshine in summer also enables many other fruits to ripen, parti- 
cularly on the plain of Campania. Southwards, especially on the 
eastern side of the Peninsula, the decreasing rainfall makes arable 
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farming difficult. Hot dry winds (the scirocco) sometimes scorch the 
crops before they are ready for harvest. Wheat, the main cereal, 
gives a yield far below the average for the country, largely because of 
the adverse climate. 

The climate of the mountains not only differs greatly from that 
of the plains, but also varies between the Apennines and the Alps. 
The Apennines have a much heavier precipitation and much lower 
temperatures, especially in winter, than the coastal lowlands. Only 
on the lower slopes and in the interior basins, which are often 
remarkably hot, though somewhat dry in summer, is arable farming 
(olives, vines, fruit trees, wheat) of any importance. The higher 
ground, wherever slopes are not too steep and there is sufficient 
soil, affords summer pasturage for sheep, cattle, and goats. 

The climate of the Alps differs from that of the Apennines in 
_ having lower temperatures and also in its rainfall regime; unlike the 
rest of Italy the period of greatest rainfall occurs in summer. Hence 
in the restricted arable areas, and particularly in the fertile valleys 
opening on to the Northern Plain, maize tends to be of greater impor- 
tance than wheat. The larger of the interior valleys are remarkably 
warm in summer, and grow vines, chestnuts, cereals, and fruit trees, 
ranging from peaches and apricots to apples and plums, especially on 
sunny slopes. At higher elevations, where the climate is more severe, 
rye becomes the dominant cereal, while above the forest zone the 
‘alps’ afford grazing, mainly for cattle, as soon as the snows melt in 
spring. 


SOILS 


'_ The nature and fertility of the soil are in part related to the minera- 
logical constitution of the parent rock, but in part also to the climatic 
influences and the mechanical processes to which it has been sub- 
jected. Where the soil has been undisturbed for a long time, as in the 
flatter areas of the country not subject to waterborne deposition, its 
nature is largely determined by the temperature and moisture condi- 
tions over a long period of years. Where geological changes have 
recently renewed the surface soil, as in dejection-cones (I, p. 34), or 
areas of recent alluviation, the origin of the soil and the processes 
that have moved it are important. Where, as particularly on steeply 
sloping ground, the soil at the surface is continually being washed 
away exposing new layers of immature soil below, the nature of the 
rock zn situ is a controlling influence. The main soil groups are based 
primarily on climatic considerations, but the classification must be 
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modified by reference to the local topography, landforms, and rock 
type. For this purpose the maps (Figs. 4, 38, 49, 54, 65) in Volume I 
will be useful. 

On the basis of climate the soils of Italy can be considered in four 
main groups: (1) the most widespread podsolic group, including the 
brown earths; (2) the tshernosem (black earth) group; (3) the red 
earths; and (4) the wet and peaty soils. There are also certain transi- 
tional soils. 


Podsolic Soils 


True podsols, important in the cool, damp parts of central and 
northern Europe, and particularly in the coniferous forest belt, are 
almost entirely lacking in Italy. Brown earths (brown forest soils), 
the product of a more limited leaching and a moist temperate climate 
which permits the more complete oxidation of organic substances 
develop naturally under deciduous forest and are well distributed 
especially in northern Italy and a great part of the east of the Penin- 
sula. Although the vegetation provides an abundance of organic 
material, the humus content of the soil is not usually large, but is 
sufficient to produce a brown colour. Owing to the widespread 
nature of the brown earths it is convenient to consider their local 
modifications and first to separate brown earths of mountain and hill 
regions (mainly above 1,650 ft.) from those of the plains. 

Mountains and Hills. Areas in which soils are derived from granites, 
syenites, diorites, gneiss, and crystalline schists are characteristic of 
the higher parts of the Alps and of the Calabrian mountains and 
seldom occur below 1,650 feet. The granite and schist areas, with 
their rough topography and active denudation, have a thin soil and 
are of little agricultural value. In general granite soils, which are very 
poor in lime and phosphoric anhydride but have much potash, allow 
the growth at lower altitudes of meadows and forest trees, including 
beech, oak, and chestnut. Syenite soils are also poor in lime, but the 
diorites and porphyrites yield soils richer in lime and ferro-magnesian 
minerals and are more useful for cultivation. Gneisses produce com- 
paratively favourable soils, and the schistes lustrés, rich in lime, soft 
and porous, are well suited to the growth of grasses, cereals, and trees. 
The soils of pietre verdi and related rocks are usually very thin and 
sterile. Such areas are fortunately small and limited for the most part 
to high mountain regions. 

Volcanic soils are present in parts of the Alps as well as on the 
western flank of the Apennines. Acid volcanic rocks (e.g. rhyolites, 
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trachytes, &c.) have, like granite, little lime or iron. Basic volcanic 
rocks (basalts) are more common in Italy, and their deep decomposi- 
tion produces clayey soils of a dark colour, rich in sesquioxide of iron 
and with varying amounts of lime and potassium and magnesium 
salts. Provided the topography is favourable such soils, and parti- 
cularly those derived from volcanic ash, are among the most fertile 
known, as, for example, in the district round Orvieto, and parts of 
Latium, Campania, and Sicily. The higher zones are often luxuri- 
_antly forested, and the lower intensively cultivated. Diabase soils 
are not so fertile. 

Soils associated with sedimentary rocks vary considerably. Sili- 
ceous soils are most characteristically formed over quartz sandstones, 
are rather coarse in texture, and mostly have only a meagre covering 
of bushes. Clay soils, from clays and clayey schists, are sometimes 
too tenacious, impermeable, and cold, but if they contain some sand 
may be more friable. If the substratum is a compact clay, consider- 
able quantities of water may be held up in the upper layers. Rapid 
erosion of clays often leads to the formation of calanchi and to land- 
slips (I, p. 488). In areas where this is liable to happen (e.g. the 
laminated clays of Romagna) the instability, together with the seasonal 
alternation of mud and baking of the surface, produce land of practi- 
cally no agricultural value. The late Secondary and early Tertiary 
laminated clays and the Pliocene marine clays almost always have 
some degree of alkalinity and salinity. In the areas where this is 
greatest the surface is almost bare, with at most a scanty covering of 
tamarisks, but a lower degree permits the growth of poor grazing 
and stunted shrubs. At low altitudes irrigation and manuring with 
nitrates, phosphates, and potash render the soil more than normally 
productive. 

Calcareous soils vary according to climatic conditions and include 
not only brown but also black and red earths (p. 7). ‘The mechani- 
cal disintegration of some limestones produces a detrital formation 
of limestone pieces cemented together. Successive alterations of this 
have produced a soil of small limestone fragments mixed with red 
earth, and known in central Italy as renaro. ‘This is especially suited 
to olives, and, on gentler slopes where leaching has been less, to cereals 
and sometimes vines and mulberries. In dry regions, such as Apulia, 
soils rich in calcium carbonate sometimes have a superficial crust 
which hinders the root development of the plants. The shallow and 
permeable limestone soils are very favourable to xerophyllous plants 
and repay treatment with superphosphates. Dolomitic limestone 
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produces very small quantities of soil, whitish in colour, sterile, and 
useless for cultivation. Marly soils are easily worked and absorb 
water well, but they tend to dry rather rapidly, and may suffer from 
drought when autumn and spring rain is scanty. ‘This explains the 
low yields of many Italian soils even at favourable altitudes. Some 
of the lower-lying marls of Piedmont are particularly suited to vines. 
Others in Romagna favour the spread of cereal and vine cultivation 
well up into the Apennines. Siliceous marls, derived from the altera- 
tion of sandstones and clayey sands, frequently have a soil of little 
fertility and can be recognized by woods and scrub of chestnut, Turkey 
oak, tree-heaths, strawberry tree, &c. Where, however, elements from 
interbedded marly layers are present, the soil can be used for cereal 
and vine production, always provided the altitude is moderate and 
the subsoil has a sufficient water-supply. Sandy soils are light and 
permeable and suffer much from drought; they lend themselves to 
many kinds of crops including cereals and vines, and to pines and 
chestnuts. ; 

Windborne dust may not only enrich the ground it falls on, but, 
where it accumulates sufficiently thickly, give rise to a distinct soil, 
covering varied types of rock. Thus, loess, whose red or yellowish 
colour is due to the presence of sesquioxide of iron, also contains 
small quantities of magnesium, potash, and phosphoric anhydride, 
_as well as much (over 30%) calcium carbonate. In Italy loess cloaks 
some hill slopes, as in the Turin hills, and makes some of the best 
arable land in the country. 

Lowland Regions. Glacial or morainic soils may be gravelly, sandy, 
or clayey, and more or less siliceous or calcareous according to the 
rocks from which they are derived. From such deposits the ferreto 
of Lombardy (I, p. 252) was formed, probably in inter-glacial periods. 
The ferreto is an impermeable, ferruginous, clayey deposit, which 
has been leached of calcareous elements. Most of it is infertile. The 
colour (dark red to yellowish), physical and chemical constitution, 
and fertility of the morainic soils change rapidly from place to place 
according to the nature of the constituent material. 

Alluvial soils are composed of detrital material transported by 
- running water or carried by gravity down mountain slopes to valleys 
or lake basins. Since alluvial soils are made up of elements of various 
kinds they are usually fertile and can be made even more so by in- 
telligent use. ‘Thus the soils of most of the Northern Plain, derived 
mainly from the deposits of the river Po and its tributaries, have 
been enriched through centuries of cultivation and manuring, and 
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have lost their original character. Some alluvial soils are light and 
permeable, others heavy and impermeable. As a rule sandy clays of 
average permeability are easily worked and well suited to many crops. 
Sandy soil, however, often suffers from dryness, but provided the 
water-table is not very deep and the soil contains sufficient fine par- 
ticles, the water will rise to the surface. Such land, although too 
light for wheat, is often excellent for barley. Along the Alpine border 
of the Northern Plain, the relatively coarse fluvio-glacial deposits, 
- owing mainly to the lack of irrigation, mostly form ‘heaths’ (I, p. 456), 
as for example the vaude of 5. Morizio, the baraggie of Biella, and 
the brughiere and groane of Lombardy, although with care and irriga- 
tion they can be made moderately productive. 

In parts of Friuli, Umbria, Latium, and Calabria occur deposits 

of yellow soil belonging to the podsolic group, but transitional be- 
tween that and the red earths. Yellow soils have their most typical 
form on the Eocene sandstones of Friuli, but are also found on lime- 
stones and other rocks. These soils were formed under a moderately 
damp and warm climate which favoured the rapid destruction of 
organic material. 
_ Humus soils are distributed both in the forested areas up to an 
average height of 6,500 feet and in the brushwood zone above, up to 
nearly 10,000 feet. In the forest zone the supply of plant remains is 
large and temperatures are usually high enough to permit their 
humification. These black forest soils are found in both the Alps 
and the Apennines. Humus soils on limestone belong to the rend- 
zina group and are black or very dark in colour and of rather limited 
thickness, lying directly on the rock. In the high mountain zone 
above the forests, in many parts of the Alps, although the addition of 
plant remains to the soil is slow, humus tends to accumulate because 
their decomposition by bacteriological activity is arrested by frost 
‘in winter. At still higher altitudes, in the zone of permanent 
snow, the chemical and bacteriological alteration of the soil is 
reduced to a minimum, but mechanical disintegration becomes more 
active. 3 


Tshernosem 


Soils of a tshernosem (black earth) type occur in some of the flatter 
parts in the interior of Sicily, especially between Canicatti and 
Caltanissetta. ‘They may be derived from rocks of very diverse type, 
including sands, marls, and limestones. The development of 
tshernosem is based on the production of a greater amount of organic 
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material than is destroyed by bacterial activity, and an accumulation 
of lime. 


Red Earths 


Typical terra rossa occurs on relatively pure limestone in regions of 
hot and dry summers, mild winters, and a scanty vegetal covering 
(Eastern Alps, Carso, Central and Southern Apennines, Tuscany, 
Apulia, and Sicily). The terra rossa, a fairly heavy clay lying directly 
on the rock, contains very little humus because the decomposition of 
vegetal remains is complete and the residue almost entirely oxidized; 
it is usually slightly acid. The abundant hydroxides of iron and 
aluminium give the soil a markedly red colour. The composition of 
the terra rossa frequently varies from one district to another. In 
Istria it is derived principally from the insoluble elements in lime- 
stone, whilst in central Italy particles of volcanic origin are often 
present, and in southern Italy, notably in Apulia, it is said to contain 
windborne quartz grains from the Sahara. In the north of Italy there 
is often a thin superficial layer of humus and in the south often a 
surface accumulation of sesquioxide of iron and various salts. ‘The 
characteristic vegetation, often distinctly calcifuge, is one of evergreen 
trees and shrubs. Deposits of terra rossa are usually of great agricul- 
tural value in contrast to the dry surrounding limestone. In parts of 
northern Italy, Umbria, Latium, and the Abruzzi, deeply fissured 
limestones give a shallow black soil, with an accumulation of organic 
material due to the dryness of summer and the cold of winter. 
This black soil differs from a rendzina in being the product of a drier 
environment. 


Wet and Peaty Souls 


In many mountain valleys and in the lower parts of the Northern 
Plain there are soils which are almost constantly impregnated with 
water, normally black, with a neutral-alkaline reaction and a marsh 
vegetation. ‘he humus layer has a thickness varying from a few 
inches to several feet and rests for the most part on a gravelly sub- 
stratum, more rarely on sandy clay. In the same areas are soils 
affected by sea-water. ‘Those submerged most of the time are coloured 
black by the remains of marine organisms, and those often above 
water and covered with marsh vegetation have a peaty surface layer. 
The salinity of the water can give rise to salt incrustations or im- 
pregnation of the soil. On newly reclaimed land in the Po delta sugar 
beet, because of its tolerance of salt, is usually the principal crop. 
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Reaction 


All the various agricultural soils of Italy, whatever their origin, 
tend to have a neutral reaction (6-6—7-5) mainly owing to the rarity 
in the rocks of minerals with an acid reaction. Where acidity occurs 
it is due to climate, leaching, altitude, &c., as in the terra rossa. 
The soils of higher altitudes tend to have a more acid reaction, but 
those at the foot of mountain slopes, continually enriched by salts 
washed down from above, tend to have a slightly alkaline reaction. 


LAND ‘TENURE 


Size of Holdings. Of the 4-2 million farms in Italy in 1930, the 
vast majority were very small, the chief exceptions being the large 
commercial farms of the Northern Plain and the latifundia' common 
_ inthe south of the Peninsula, Sicily, and Sardinia. Farms of 2°5 acres 
and less accounted for 35-6 per cent. of the total number, but only 
2°5 per cent. of the total acreage, whilst farms of less than 7 acres 
accounted for as much as 65-9 per cent. of the total number and 11°6 
per cent. of the total acreage. On the other hand, farms larger than 
125 acres, little more than 1 per cent. of the total number of holdings, 
made up more than 41 per cent. of the whole farm area (Appendix I, 
Tables 1 and 2). 

Smallholdings (Fig. 1) exist throughout the country”, but are of 
greatest importance in areas of intensive cultivation, such as the 
plain of Campania, the coasts of Liguria, Calabria, and Sicily, much 
of the Northern Plain, and the more fertile valleys and basins of the 
Alps and Apennines. In Campania, which includes one of the richest 
_and most intensively farmed regions in the country, the majority 
of the holdings do not exceed 12 acres in size and are often consider- 
ably smaller. In extreme examples, such as the lemon and tangerine 
groves of the Amalfi coast, the area of an individual holding amounts 
to only a few rods. The flower gardens of the Ligurian Riviera also 
are minute terraced strips. The statistical summary (Tables 1 and 2) 
ignores these tiny, but by no means unimportant, plots. The coastal 
districts of eastern Sicily and southern Calabria, the Arno basin 
between Viareggio and Florence, the slopes of the Alban hills, the 
neighbourhood of the Fucino and Sulmona basins, and the more 

’ Italian latifondi. The term is also used to denote the system of tenure associated 
with these large holdings. Latifundia are typically exploited under a very ‘extensive’ 
(p. 29) system of cereal farming and grazing. 


* The predominance of very small holdings in Italy is probably due, at least to 
_ some extent, to the practice of subdividing estates between heirs. 
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fertile parts of the Bari and Lecce provinces are devoted to the mixed 
cultivation of vegetables, fruit trees, and vines on holdings which are 
mainly of less than 7 acres. On the Northern Plain small holdings 
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Fic. 1. Holdings of less than 7 acres 


predominate, but are most common north of the Po in the cereal 
and irrigated meadow areas (p. 23) near Milan, and in the important 
horticultural districts to the south of Venice. In the Alps small 
holdings are confined mainly to the scattered arable fields of the 
hill-slopes and major valleys. In the arable areas on the lower 
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Apennine slopes and foothills, as in Emilia, the Marches, and parts 
of the Abruzzi, most holdings range in size up to about 25 acres. 
Holdings of medium size (25-125 acres) are to be found mainly on 
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Fic. 2. Holdings of over 125 acres 


the lower, cultivated slopes of the Northern and Central Apennines, 
particularly in Emilia, the Marches, and Umbria, and among the 
valleys and basins of Tuscany and Latium. Medium-sized holdings 
are also frequent in Venezia Tridentina (Bolzano province) and 
northern Sardinia. 
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Large holdings and the big estates (Fig. 2), which include much 
woodland and grazing land in the Alps and Apennines as well as 
the ancient latifundia and modern commercial farms referred to 
above, vary considerably in size. The latifundia range from 500 to 
2,500 or more acres in extent, and in spite of some recent reduction 
in their total area are still prominent in the less productive parts 
of central and southern Italy, Sicily, and Sardinia. ‘They are to be 
found particularly in the Maremma, the Roman Campagna, the 
Tavoliere di Puglia, the interior of Calabria and Sicily, and the 
northern part of Sardinia. 

From time to time efforts, some serious, others half-hearted, have 
been made by governments and other bodies to subdivide the 
latifundia and to curtail the traditional rights and powers of the land- 
lords. ‘The impulse behind these schemes for agrarian reform has 
been the desire to strengthen the attachment of the peasant to the soil 
by enabling him to become the proprietor of a smallholding, and, 
more recently, to further the farming of the land in a more intensive 
way as part of the self-sufficiency policy (p. 14). Before 1914 the 
principal means of establishing smallholdings was, somewhat 
paradoxically, brought about by the marked development of Italian 
emigration. Remittances by emigrants enabled those at home to pay 
off agricultural debts, improve their land, and even to acquire new 
holdings on Crown properties. During the War of 1914-1918 
demands for the break up of the latifundia became urgent and formed 
a main plank in the platform of the Partito Popolare (II, p. 202). 
Further steps were taken to encourage peasant ownership by the 
Opera Nazionale per 1 Combattenti, an ex-servicemen’s organization. 
With government backing this has established smallholdings on 
newly reclaimed land and enabled the tenants to acquire their 
holdings after a period of years. In spite of repeated promises on the 
part of governments, including that of the Fascists, little appears to 
have been done compulsorily on a large scale to break up the lati- 
fundia, probably because in the less productive areas they are the 
best system of exploitation. Most progress in subdividing the lati- 
fundia in recent years has been made in Sicily and in the Roman 
Campagna in conjunction with land improvement. 

Types of Tenure. More than half (59% by number and 57% by area) 
of the farms of Italy are worked by their owners. Such farms are 
most prominent in Venezia Tridentina (79°% and 89%) and Venezia 
Giulia (85% and 92%), Piedmont (71% and 71%), Liguria (68% and 
72%), Campania (most of the plain), Abruzzi and Molise (central 
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mountainous districts), Calabria, Sicily (coastal districts), and Tus- 
cany (45% and 43%). The bulk of them, by number, are‘owned by 
peasants whose smallholdings yield a livelihood only as a result of 
intensive cultivation. Large owner-occupiers, however, are also 
included in these figures. The latifundia of central and southern 
Italy are worked by labourers and their families, hired by managers 
to whom the land is entrusted by the owners who are often absentees. 
Sometimes the managers sublet small plots of land to peasants. 

Cash tenancy prevails on about 13 per cent. of both the farms and 
the farm area of Italy, and especially on the highly organized farms 
of parts of the Northern Plain. In Venezia Euganea, for example, 
about one-quarter of the farms are leased to cash tenants. Again, to 
the south of the Po, in Ferrara and Bologna provinces, recently re- 
claimed areas now form tenant farms, belonging in many cases to the 
_ companies which financed the drainage schemes. ‘These farms are 
technically well equipped and the standards of crop production high, 
but the general living conditions of the labourers are for the most 
part bad. Because the agricultural population of Emilia and Venezia 
Euganea is in excess of normal labour demands, many thousands, 
including women, obtain seasonal employment elsewhere, especially 
at harvest time on the rice and wheat fields of Piedmont and, to a 
less extent, of Lombardy. 

Share farming (colonia parziaria, mezzadria: cf. French métayage) 
is practised on about 13 per cent. of the farms and 16 per cent. of the 
area. It is widespread in central Italy, particularly in ‘Tuscany where 
it is in its most typical form, Umbria, and the Marches. Of the 
250,000 farms in Tuscany 50 per cent. (77% in the province of 
Florence) are worked on this system. Share farming is less common 
in the north except in the hilly zones of Venetia and Emilia, but 
fairly widespread in the south, especially in Sicily. The system 
appears to work best on farms producing a large variety of crops 
with little mechanical assistance. It may ensure at the same time 
the careful personal supervision of the landowner and the stimulus 
of profit on the part of the tenant. The system was in great favour 
with Fascist agriculturists on the grounds that it was essentially 
corporative. ‘The landlord provides the land and buildings, imple- 
ments, livestock, manure, and half the seed, and is also responsible for 
repairs. ‘he farmer on his part supplies labour, including that of his 
family, skill, and experience. In Tuscany the produce is strictly 
divided between the two, except for the fodder, which goes to the 
animals; both share in the payment of rates and taxes. Elsewhere the 
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practice often varies in detail; for example, the share cropper may 
receive only one-quarter of the crop or the shares may be extended to 
cover the livestock. ‘The normal contract is in the form of a yearly 
tenancy subject to 6 months’ notice on either side, but these terms are 
frequently modified. ‘The size of the farms may vary considerably, 
but, on the whole, share tenancy is more characteristic of medium- 
sized holdings. 

Various forms of mixed tenure account for 15 per cent. of the 
holdings and 14 per cent. of the farm area. 

Side by side with the ordinary individual forms of tenure described 
above may be noted some characteristic co-operative experiments. 
A typical example of collective tenant farming with a mixed regime is 
to be found in the province of Ravenna. Here the collective tenant 
farms, controlled by the Federation of Agricultural Associations of 
Ravenna, in 1938 comprised 18 societies which managed 28,700 acres. 
At that time it was responsible for the administration of funds 
amounting to about 15 million lire, belonging to 9,800 day labourers, 
who were at the same time employers and workers. They were bound 
by a labour contract under the terms of which the undertaking 
received two-thirds of the gross produce, whilst the other third went 
to the worker, who also contributed one-third of the costs of cultiva- 
tion. Associations such as this are responsible for the complete 
management of agricultural undertakings and assume all the risk 
involved. They usually rent the land on a lease or a share farming 
contract, or they may acquire it by purchase outright. There are two 
systems of collective farming. Under the ‘single control’ system 
the members work all the lands in common, whereas under the 
‘divided control’ system each member works a piece of ground for 
which he is responsible. 


Fascist Agricultural Policy 


When the Fascists first obtained power they had no clearly con- 
ceived agricultural policy. In their anxiety to win popular support, 
they promised the farm workers that the latifundia (p. 12) should 
be subdivided amongst them. The landowners, on the other hand, 
were promised better markets and higher prices for their com- 
modities. Consumers were led to believe that an abundance of good 
food at low cost would result. In point of fact the farmer, it is true, 
benefited from guaranteed prices, but it was at the expense of the con- 
sumer, who was forced to pay more money for less food. No serious 
attempt was made to fulfil the promises made to the farm worker. 
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Fig. 3. Areas of land reclamation schemes, 1933 
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As the agricultural policy of the Government evolved it became 
directed solely towards the achievement of economic self-sufficiency. 
Tariff barriers on agricultural imports were imposed and prices for 
most domestic farm products were fixed. In addition a programme 
of bonifica integrale—integral land improvement—was drawn up. 

The Ministry of Agriculture was not permitted to regulate pro- 
duction and trade without interference. Instead, the head of the 
Government, through organizations responsible only to him, exer- 
_cised a rigid control of the entire economy of the nation, including 
agriculture. In other words, the control was entirely political. Cor- 
porative regulation of production and consumption was made in 
course of time through the following agencies (II, p. 419): the 
National Council of Corporations, the Ministry of Corporations, the 
eight Agricultural Corporations, the Syndical Organizations, and 
the Ministries of Agriculture and Forests, Foreign ‘Trade and Ex- 

change, and Finance. The state, syndical, and corporative organiza- 
tions, being subject to the will of the head of the Government, could 
undertake no legislation and embark on no major enterprise without 
his sanction. The National Council of Corporations, established 
under the law of 20 March 1930, was the leading authority for econo- 
mic co-ordination until the agricultural corporations took over most 
of its work in 1934. ‘The Ministry of Corporations was established 
in 1926 as the government representative and controller of the syn- 
dical machinery, designed to ensure the ‘organization and discipline 
of national production’. There were agricultural corporations for 
(1) cereals, (2) vegetable, flower, and fruit growing, (3) viticulture 
and wine production, (4) edible oils, (5) sugar beet and sugar, (6) 
animal husbandry and fishing, (7) forestry and wood products, and 
(8) textile products. 


LAND RECLAMATION 


During its years in office, the Fascist party sought to make con- 
siderable political capital out of various schemes for land reclamation 
and land improvement. The most costly and impressive of all these 
undertakings was the drainage, cultivation, and peopling of the 
Pontine marshes to the south-east of Rome. A number of attempts 
in the past, not always successful, had been made to drain marshland 
in various parts of the Peninsula, especially after it became suspected 
that the mosquito, which breeds in swamps, was the transmitter of 
malaria (II, p. 476). Hence the Fascist programme, which was out- 
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lined in the Mussolini Act of 1928 and was in most cases an extension 
and development of previous policies, was by no means complete in 
1940. 

The outstanding feature of the latest reclamation policy was that it 
involved the co-ordinated execution of all work calculated to adapt 
the land to intensive forms of production and to encourage the settle- 
ment of a large rural population. It was this ‘integral’, or completely 
organic, character of the Fascists’ schemes of reclamation, which 
distinguished them from attempts in the past. Reclamation schemes 
came under one of two categories: (1) work carried out and financed 
by the State (up to 92% of the cost in some districts), or (2) other 
work necessary for reclamation, financed by the Government up to a 
maximum of 873 per cent. of the cost but undertaken by the land- 
owners themselves. ‘The State allocated to itself the restoration of 
deteriorated woodland (p. 131); the regulation of rivers and streams 
to maintain soil stability; the reclamation of lakes, pools, «and 
marshes; the consolidation of dunes by planting trees; the provision 
of drinking-water; the prevention of floods; the erection of electric 
transformer stations to supply power for agricultural use; the 
construction of roads and buildings; and the amalgamation of 
parcels of land belonging to different owners into holdings of suitable 
SIZe. 

Recent years have seen a great expansion in the areas included under 
land improvement schemes. Fig. 3 shows the fairly restricted areas 
in which work was being done or proposed in 1931. Fig. 4 and Table 
14 show the great expansion of the area affected by 1939, an expan- 
sion very largely of administrative convenience. It was latterly found 
necessary to include the whole catchment area of a stream within each 
scheme although no work might be contemplated over large parts of 
the basin. ‘I'wo types of land improvement, bonifica (lowland reclama- 
tion) and sistemazione montana (mountain land-improvement), were 
recognized under the latest projects. ‘The mountain schemes were 
in the hands of the Milizia Nazionale Forestale (p. 132), and included 
mainly reafforestation and stream and erosion control. Among the 
bonifica schemes most progress had been made by 1940 in Emilia and 
Venezia Euganea (i.e. the Po delta and Venetian lagoon area) in 
Campania, Latium, and Tuscany (‘Tyrrhenian coastal plains), and 
Apulia. The total completed or in hand was 15,112,000 acres (nearly 
20%, of the area of Italy), the largest areas being in Emilia, Apulia, 
Venezia Euganea, ‘Tuscany, Latium, and Lombardy. Schemes cover- 
ing a further g million acres (12%) had not been started. ‘These 
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mainly concerned Sicily, Sardinia, and Lucania, the most backward 
parts of the country. The mountain improvement schemes are com- 
paratively recent and very few are completed. The area affected by 
schemes started by 1938 was a further 15 million acres (19:5%), 
mainly in Venezie Tridentina and Euganea, Sicily, Abruzziand Molise, 
Tuscany and Calabria. Another 5 million acres’(6-5°%) was covered 
by schemes not started (p. 133). It should be remembered that 
these official figures had a considerable propaganda purpose. Land 
reclamation is the responsibility of a special Under-Secretariat of 
the Ministry of Agriculture and Forests (Plates 33-35, 37-40). 

The following examples are chosen as typical of areas in peninsular 
Italy where reclamation and land improvement have been undertaken 
in recent years. 

The Maccarese zone (area c. 18 sq. miles; I, p. 79), immediately 
_ north of the mouth of the river Tiber, is, from the technical aspects, 
an outstanding example of the rapid transformation of a compara- 
tively small area of waste and swamp, the home until 1925 of semi- 
wild cattle and buffalo. The work of drainage was organized by the 
Maccarese Societa Anonima di Bontfiche. Streams were embanked, 
existing drainage channels deepened and broadened, a new network 
of ditches dug, roads and bridges built, and, since the area is nearly 
dry in summer, means for irrigation provided. With settlement and 
cultivation was bound up the problem of malaria, which in 1925 
caused the death of 15 per cent. of the workmen engaged in draining 
the land. To-day the transformation of most of the area has been 
completed. Those parts without irrigation water are planted with 
vines, whilst fodder, wheat, and hoed crops are grown under irriga- 
tion. Dairy farms in 1932 were supplying over 5,000 gallons of 
milk daily to Rome, which is now independent of supplies from 
northern Italy. ‘The Maccarese has also become one of the largest 
poultry-farming areas in the country. 

The Pontine marshes, which lie to the south-east of Rome between 
the Mi. Lepini and the sea (I, p. 281; Plate 1), cover an area of 
about 300 square miles. Until recently two-thirds was thicket, the 
rest rough pasture, partly under water in winter. Malaria was rife. 
Many previous attempts had been made to drain the marshes, but 
without permanent success. In 1926 reclamation work was begun 
by the Genio Civile di Roma and five years later the Opera Nazionale 
per i Combattenti (p. 12) began laying out farms. To carry the 
waters from the Mi. Lepini to the sea the Mussolini canal (length, 
c. 23 miles; I, Plate 14) was constructed and the F. Astura canalized. 

A 6000 e 
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Nearly 50,000 acres (c. 77 sq. miles) of woodland were cleared, and 
roads, farms, and villages built. ‘The new towns, which were planned 
by architects and well publicized on their opening, are Littoria, 
Sabaudia, Pontinia, Aprilia, and, most recent of all, Pomezia. By the 
autumn of 1938 the work had been completed over five-eighths of 
the total area of the district, and holdings of 20-30 acres on good land 
and about 60 acres on poor land were being farmed under the share- 
farming system (p. 13), the tenant retaining half the produce. 
There are soils varying from rich volcanic soils on the higher ground 
inland to difficult clays and poor sands near the coast. In many areas 
the addition of lime is needed to correct acidity, and should be 
followed by phosphates and animal manures. Fodder crops (beans, 
clover, oats) and, on the best land, sugar beet are being grown in 
rotation with wheat, which is sown on about half the area, although 
with indifferent results on unmanured land. Experiments are being 
made with maize, hemp, and cotton. White maremmana cattle 
are bred for work and Swiss Simmenthal for meat and milk (p. 57). 
There are no sheep, although a few pigs are kept. 

Along the shores of the gulf of Gaeta there are two small areas 
where the work of reclamation has been commenced. The plain of 
Fondi (I, p. 290), once a bay whose shrunken remnant is represented 
by Lake Fondi, is filled with sediment derived from the Mi. Ausoni 
and Aurunci. Behind a line of coastal dunes a belt of swamp is fed by 
many small watercourses draining from the hills. ‘The first successful 
efforts at reclamation date from 1870. The present scheme includes 
a plan to connect Lake Fondi with the sea, but it is also hoped to use 
part of the lake water for irrigation owing to its low salinity. The 
drainage of the Bosco del Salto to the south of Lake Fondi presents 
great difficulty since part of the area is below the level of both the 
sea and Lake Fondi. At present the greater part of the plain is 
uncultivated, being used mainly for grazing buffalo and cattle. Areas 
already reclaimed are said to have yielded good crops of wheat, and 
experiments with the vine and other fruits to have augured well for 
the future. The lower F. Garigliano crosses a triangular plain, the 
base of which was until recently composed of much swampy lowland, 
including the Sessa marsh. Reclamation here comprised the regula- 
tion of the upper course of the river and its tributaries. The main 
stream has been dredged and deepened, and extensive work, includ- 
ing afforestation, has been undertaken in the catchment area of the 
F. Liri. Near the mouth of the Garigliano irrigation and drainage 
canals on both sides of the river as well as pumping stations have been 
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constructed. By 1931 wheat, maize, and tomatoes were being grown 
on a fairly large scale. 

The western coastal strip of the plain of Campania, between 
M. Massico and the Campi Flegrei (1, p. 294) and drained by the 
F. Volturno, is edged with a belt of coastal dunes. Behind these 
the flat malarial lowland of lagoon and marsh has proved difficult to 
drain. ‘he first major attempt dates from the sixteenth century, when 
the Spanish viceroys of Naples constructed the drainage canal known 
_as the Regi Lagni (1539-1616). During the nineteenth century new 
canals were cut and afforestation undertaken. ‘The trees were, 
however, cut down during the War of 1914-1918 and the district is 
now under intensive cultivation. The most recent efforts date from 
1923. On the north bank of the Volturno the work has mostly been 
undertaken by the large estates. ‘The land already reclaimed produces 
wheat, maize, vines, and vegetables, with olives, figs, and cherries on 
the hill-slopes above. The rest of the district is principally pasture 
providing winter grazing for buffaloes and horses. 

In central and southern Italy drainage problems during the rainy 
season are frequently aggravated by the sudden descent of swollen 
rivers, which break down their banks and flood the surrounding 
country. Until recent times this was especially true of the lower Sele 
in the plains of Eboli and Paestum which form parts of the triangular 
plain of the lower Sele basin (I, p. 299). Previous attempts at reclama- 
tion were made in 1832 and 1855, but with little success. The present 
scheme was first begun in June 1929. More than half the area 
destined for reclamation lay to the north of the Sele, where the work 
was practically finished within three years. ‘To the south of the river 
‘the scheme entailed the reclamation of the plain of Paestum. This 
plain was once rich and famous for its rose gardens, but was later 
abandoned when, following the silting of the river mouth, it became 
infested with malaria. An association of landowners (Consorzio di 
Bonifica di Paestum) was formed in 1926, and the work, probably still 
incomplete, was started four years later. The scheme itself includes 
not only the transformation of swampy ground, the home of buffalo, 
into land to be cultivated with wheat, fodder, fruit (e.g. Paestum 
melons), and vegetables (especially tomatoes), but also the elimination 
of malaria to make possible permanent homes for the peasants, who 
at present live 11-12 miles away from their work. Bound up with the 
reclamation is the regulation of the F. Sele. Where the river emerges 
from the hills at Ponte Sele it has been dammed by a barrage about 
175 yards long (Plate 2). On either side of the river two tunnels, 
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each about 24 miles long, have been made to connect with two irriga- 
tion canals, the one on the right bank 124 miles long and the one on 
the left about 144 miles. 

The Vallo di Diano (I, p. 336), which is drained by the T. Tanagro, 
is a narrow trough, deeply sunk in the limestone Apennines, and 
floored with relatively impermeable alluvium. Fifty years ago the 
valley was very swampy and malarial, with little cultivation or settle- 
ment. During the nineteenth century the Tanagro was canalized and 
secondary drainage channels cut. These measures did not entirely 
remove the risk of flooding, but by 1911, mainly through the regulation 
of the river, the malaria scourge had been largely mastered. In 1926 
an association of landowners, mainly smallholders, was formed pri- 
marily to regulate flood-water with the help of afforestation. Work 
began in 1929. On reclaimed areas good crops of lucerne are raised, 
and cattle, including dairy cows, are grazed. Mixed cultivation is 
dominant, but except for a few vines on the surrounding hill-slopes 
little fruit is grown. 

On the west side of Calabria the small wedge-shaped plain of 
5. Eufemia (I, p. 355) is crossed by the F. Amato and its tributaries, 
which in flood not only destroy agricultural land but indirectly are 
responsible for the persistent recurrence of malaria. ‘The abnormally 
steep slopes, powerful erosion, and landslides make stream control 
more important here than drainage. The Soczeta Anonima Bonifiche 
Calabresi, with headquarters at Catanzaro, controls the whole area. 
Work began in 1928 on a programme which included water control 
and afforestation in the hills, the regulation of rivers and streams on 
the plain, and the construction of canals, roads, and new villages. 
The work of diking and canalizing the course of the F. Amato has 
been completed. In the northern section of the plain the Maricello 
swamp has been drained and farmers have planted new vineyards. 

Along the shores of the gulf of Taranto between Nova Siri and 
Metaponto, where the rivers Sinni, Agri, Basento, and Bradano cross 
the flat coastal plain (I, p. 368), there is an area of waste and swampy 
pasture awaiting reclamation. Preliminary schemes, including the 
construction of a main coast road and bridges over streams often 
torrential in winter, and the damming of the rivers Sinni and Agri, 
were organized by the Consorzio di Bontfica di Metaponto. Work 
began in 1929 and later was extended to include the construction of 
an irrigation canal from the F. Basento and the bringing of drinking- 
water to Metaponto from the Apulian aqueduct at Taranto. Much 
still remains to be done. 
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Fig. 4. Areas of land improvement schemes, 1939 
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The Brisighella improvement scheme for the Emilian slopes of 
the Northern Apennines was the first for the reconditioning of moun- 
tainous country. The area, mainly of Pliocene clays seamed with 
calancht (1, p. 489), totals over 300 square miles. The projected 
work, which was started in 1921, consisted of the digging of drainage 
ditches above the calanchi, the erection of weirs across the streams, 
and the reconditioning of the calanchi by reducing gradients (Plates 
33-35): 


IRRIGATION 


Except for the highland areas, Italy suffers from a general lack of 
precipitation. Irrigation is, accordingly, a valuable asset to agricul- 
ture, but its importance depends on the supply of water available 
rather than on the need. 

In northern Italy a complex and efficient system of irrigation, 
developed in Lombardy and Piedmont during the course of cen- 
turies, has been aided by a happy combination of physical features. 
The snow-fed Alpine streams (I, p. 46) have their maximum flow in 
summer, and the large lakes, such as Garda, Como, and Maggiore, not 
only remove the silt but also regulate the flow of the lower courses of 
the rivers. Farther east in Venetia there are fewer lakes and the 
regimes are not so favourable to irrigation. In Emilia the torrential 
character of the streams, low in summer and autumn, rendered irriga- 
tion difficult. 

In Lombardy there is a tradition that the modern system of 
irrigation! originated in the latter half of the twelfth century, when 
the Cistercian monks of Chiaravalle used the neglected waters of the 
-F. Vettabbia (south-east of Milan) to irrigate their meadows and 
fields. ‘The success of the scheme is believed to have inspired 
shortly afterwards (c. 1178) the construction of the Ticinello canal, 
which is the precursor of the Naviglio Grande. Next in 1220 the 
Muzza canal (434 miles long) was cut along the right bank of the F. 
Adda between Cassano and Castiglione. At the end of the century 
the 45-mile-long Clisio canal was made, and soon after the Naviglio 
Civico di Cremona from the Oglio to the Po. Many other irriga- 
tion canals were built between the twelfth and fifteenth centuries, 
and by the sixteenth century most of the great lines of irrigation were 
completed. In modern times the Villoresi canal, 54 miles long and 
connecting Tornavento on the Ticino with the Adda, dates from 1886. 


? Some of the irrigation canals of the Northern Plain are also used for navigation 
(Chapter XX). 
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In Piedmont the fourteenth and fifteenth centuries saw the most 
active period of canal building. The works then constructed were 
due both to the energy of the State and to private individuals. The 
earliest canals distributing the waters of the rivers Sesia and Ticino 
date back to the fourteenth century, while in 1468 the important 
canal of Ivrea was opened (main canal 45 miles, with an additional 
55 miles of secondary channels; water derived from the F. Dora 
Baltea). Many small canals were constructed in the sixteenth, 

seventeenth, and eighteenth centuries. In more recent times the 
Charles Albert canal from the F. Bormida to the F. Tanaro dates 
from 1843, and the well-known Cavour canal (51 miles long, between 
the rivers Po, Dora Baltea, Sesia, and Ticino) from 1863-1866. 

Another and equally important source of irrigation water is that of 
the springs (fontanilz; 1, p. 252; Plate 3) emerging from water-bearing 
strata of sand and gravel below the high terraces south of the Alpine 
foothills in an irregular line, mainly between the rivers Sesia and 
Oglio (Fig. 5; I, Fig. 46). They are most important in Lombardy, but 
exist practically all along the Alpine side of the Plain, and in scattered 
areas near the foot of the Apennines. The springs of this zone, which 
is normally 3-5 miles broad but increases to more than 184 miles near 
Milan, are most active in summer and at the beginning of autumn when 
water is in greatest demand, but havea special value in winter, in spite of 
_ diminished flow, owing to the relatively high temperature of the water. 

Irrigated meadows may be either permanent or temporary. Per- 
manent meadows are further classified as either summer (pratt irri- 
gatoru semplici) or winter meadows (pratt marcitoru). Permanent 
summer meadows (i.e. those habitually under irrigation from the end 
of March till mid-September), though restricted in area, give at least 
3 cuttings of grass, namely in May (the maggengo) and July (agostano), 
and at the end of August or the beginning of September (terzuola). 
Permanent winter meadows or marcite are a feature peculiar to Italian 
agriculture. The fields are kept warm enough in winter to allow the 
growth of grass by submerging them under a thin film of moving 
water derived from the relatively warm fontanili. Periodically, 
liquid manure (terricciato), mainly a mixture of farmyard manure and 

earth, is spread over the land to ferment. Near Milan the refuse of 
soap works and sewage water are also used. Usually 5 cuttings of 
grass are obtained, namely in February, March-April, April-May, 
May-July, and July-September. In the rich area around Milan, 
where dairy farming (p. 87) is dominant, the annual cuttings may, 
however, number 9, 10, or even 14. 
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There have been various methods of distributing water to the mar- 
cite. A common method which has been gradually evolved and which 
is in general use is illustrated in Fig. 6. The making of a new marcita 
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Fic. 6. Plan of a typical marcita (not to scale) 


demands great care. The land is first ploughed and harrowed in 
October, and work for irrigation begins in January, by which time 
there is more abundant labour available. ‘The preparation of the sur- 
face of the ground requires especial attention so that a slow but even 
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flow of water may be obtained. Each strip of land or plane (ala), 
which is some 25-30 feet broad and 200-300 feet long, though 
dimensions vary considerably, should slope with gentle gradient both 
from the main irrigation channel (locally called the roggia adacqua- 
_ trice) to the main drainage channel (scolatoto maestro) and also from 
the minor irrigation channel (usually 6~7 in. deep and 1 ft. wide) to 
the minor drainage channel (6 in. deep and not exceeding 9 in. wide). 
At the end of February or the beginning of March the ground is once 
more ploughed, harrowed, and if necessary cleaned of weeds. In 
April oats, clover, or Italian rye grass is commonly sown. By June 
the minor drainage channels will have been dug and the new meadow 
made ready for irrigation. The right to water for winter irrigation 
begins on 8 September and ends on 25 March. The suitability of 
water of different origins varies; the order of preference is (1) sewage 
canals (e.g. the Naviglio Interno of Milan), because fermentation 
not only raises the temperature of the water but enriches more than 
any other manure; (2) fontanili, especially near the fountain head 
- where the water is warmest; (3) colature or drainage waters from a 
marcita at a higher level; and (4) ordinary river canals, which give a 
steady supply of water, though at a rather low temperature. ‘Tem- 
porary summer meadows (pratz a vicenda) are those which are intro- 
duced into crop rotations. They are arranged for irrigation along 
lines similar to those for the marcite, the sole difference being that 
they remain under grass for only two or three years. Crops, other 
than grass, raised on the marcite and other meadows vary according 
to the locality; they include rice, maize, clover, &c. (pp. 32, 55). 

It has been calculated that about 33 per cent. of the total agricul- 
_tural land of Lombardy and 28 per cent. of that of Piedmont is under 
irrigation from the various sources described above. 

In the Peninsula the problem of irrigation is exceedingly acute in 
many districts as there are few major sources of water, like the Alpine 
rivers, serving large areas. An excess of water on the lowland in 
winter is commonly counterbalanced by the drying up of rivers and 
streams in summer, when the need for water is greatest. Even in 
reclaimed swamps provision is usually made in summer for the 
drought, which is of greater or shorter duration according to 
the locality (I, p. 424). In Apulia water is so short at this season 
that even drinking-water was scarce until the great aqueduct was 
completed in 1939 (p. 199). 

In some districts, especially the plain of Campania, spring-water 
_ emerging from the limestone Apennine foothills is of great value for 
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irrigation and is conveyed by a multitude of small aqueducts to settle- 
ments and fields. Farther south the new Sele dam (p. 19), which | 
provides water for summer irrigation in the neighbourhood of Ponte 
Sele, is typical of many small experiments to combine the drainage 
of winter marsh with the supply of water in-the dry season. 

The tapping of underground sources of water usually presents 
great difficulties. Only in a few isolated areas, as in the citrus zone 
in Sicily (p. 119), where irrigation dates from the Arab conquest in 
the ninth century, and in parts of the Salentine peninsula (p. 198), is 
small-scale irrigation by well-water possible. In Calabria citrus trees 
are frequently planted near the banks of the fiumare, where water is 
available from below ground even when the beds of the streams are 
completely dry. Ina few localities (notably in Istria and Apulia) there 
is ground water available in summer in deposits of tufa or sand resting 
on beds of impervious clay and also in the terra rossa (p. 8). Among 
the limestone Apennines and in the streamless Murge plateau under- 
ground water owing to the porosity of the rock is at great depths and 
cannot be reached. It has been estimated that scarcely 0-3 per cent. 
of the agricultural land of Apulia is irrigated. 


LAND UTILIZATION 


Only about 8 per cent. of the land of Italy (Table 3), including not 
only useless bare rock, snowfields, and glaciers, but also roads, towns, 
factory sites, and other land withdrawn from agricultural use for 
other economic purposes, is officially classed as unproductive. In 
England and Wales the proportion is about 13 per cent. ‘The rest 
of Italy is all of some use for agriculture, pasture, or forests. 
Although mountains occupy a large part, about two-fifths, of the 
country, and plains only a fifth, arable land amounts to as much as 
40 per cent. and is proportionately most widespread in central Italy 
and Sicily. Meadows and permanent pastures account for 20 per 
cent. of the area, forests for about 18 per cent. (principally in the 
Alps and central Italy; Chap. XV) and orchards, most important in 
southern Italy and Sicily, for 7 or 8 per cent. About 6 per cent. is 
potentially productive but uncultivated land—unreclaimed marshes, 
calanchi, and land ruined by erosion—which 1s available for the ex- 
pansion of agriculture and forestry. Much of the permanent pasture, 
too, is capable of far more remunerative and rational use, and repre- 
sents an additional scope for the expansion of farming and forestry. 
Nevertheless, in view of the unfavourable relief and climate, these 
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land-utilization figures; and particularly the high percentage of arable 
land, indicate a considerable pressure of rural population on the land. 

In 1938 the country’s total arable land was 32-9 million acres, of 
which 18-4 millions (56°) were planted with cereals. This propor- 
tion, which is higher than that of almost any other European state 
(England and Wales, 45°), is constantly maintained. Of the remain- 
ing 44 per cent. of the arable land, grass crops accounted for 24 per 
cent., potatoes and beans for 12 per cent., and industrial crops for 
_ only 2:4 per cent. The most important of the corn crops was wheat, 
which occupied 68 per cent. of the cereal land, whilst maize accounted 
for about 20 per cent. 

Methods of farming are a mixture of old aaa new, often varying 
‘within a small area (Plates 5-7). ‘These differences are due partly to 
the diverse physical and climatic conditions which have governed 
_ farming practices for centuries, and partly to the conservatism of the 
farmer. ‘This conservatism is the result as much of his poverty as of 
the suspicion with which he’regards all innovations. ‘The concentra- 
tion on grain growing is itself a sign of poverty, and characterizes par- 
ticularly the most backward parts of the country. In many parts of 
the Peninsula modern implements cannot be used on account of the 
difficult nature of the country. The plough is often of wood and drawn 
by a cow, sowing is by hand, and harvesting with a scythe. Insouthern 
Italy in particular, where the dry summers and poor soil combine to 
produce at the best mediocre grain harvests, much more might be 
done by the greater use of fertilizer to make up for the lack of animal 
manure due to the scanty pasturage. Crop yields could be improved 
by modifying rotations and reducing the use of fallow, still the 
universal practice in the south of the country. While it is true that 
steps have been taken to improve the land by various means (p. 15), 
the response in the south has been slow, and most progress has been 
made on the already more advanced and well-watered Northern Plain, 
which, long before the advent of modern agronomy and mechanical 
devices, was yielding good crops by careful husbandry of its by no 
means always fertile soils. 

Although the application of electric power (p. 206) to agriculture is 
gradually being extended, no general use of electricity 1s at present 
possible. Apart from the lack of transmission lines in many rural 
districts outside the Northern Plain, the present cost is prohibitive 
to the majority of farmers. There is, however, a growing use of 
electric pumps for irrigation and drainage, as well as of electrically 
driven threshing machines and olive mills. 
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AGRICULTURAL PRODUCTION 


The most important products are cereals, particularly wheat, maize, 
and rice, followed by fruits and market-garden produce, especially 
grapes, olives, citrus fruits, and tomatoes. Animal husbandry is of 
outstanding importance only in the Northern Plain, and industrial 
crops, except silk, hemp, sugar beet, and tobacco, are inconspicuous. 
Tables 4-13 give details of acreage and production of the principal 
crops. 


Cereals 


Wheat (Table 13), which is grown throughout Italy and forms the 
leading crop, occupies roughly 16 per cent. of the surface of the 
country and 39 per cent. of the arable land (Fig. 7). Approximately 
half is grown on hill-slopes; the rest is divided more or less equally 
between mountain and lowland areas. Although Italy is about the 
sixth most important of the world’s producers, her consumption 
per capita is among the highest (second only to France among the 
nations of Europe). So much wheat is consumed, either as bread or 
some alimentary paste (e.g. macaroni, p. 338), largely because meat 
and potatoes enter less into the Italian diet than into that of most 
other European countries. 

The ideal conditions in Italy for growing wheat are a light, well- 
drained clay or loam, a not more than moderate rainfall, and fairly — 
high temperatures, with abundant sunshine during the ripening 
period. Although wheat tolerates certain soil and climatic variations, 
the climatic conditions of Italy asa whole are not especially favourable, 
_ mainly on account of the scanty and uneven distribution of rainfall 
in many areas, the sudden changes of temperature, and the occurrence 
of hot, dry winds (such as that known in southern Italy as the 
favonia), which may prove disastrous during the earing period. The 
most critical season for the wheat farmer is spring, immediately 
preceding earing, when drought, not uncommon in southern Italy 
at this season, may ruin crops. It has been calculated that in 
southern Italy to obtain maximum yields the amounts of pre- 
cipitation at various stages of growth should fall within the following 
limits: 


Autumn Winter | Spring Summer 
(sowing) (tillering) (earing) (ripening) 
Maxima ._ 8 inches 3°2 inches 2°4 inches 


Minima .-— 2 inches I°2 inches 1°6 inches 
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In view of these conditions, the ‘intensive’! cultivation of wheat is 
restricted to the Northern Plain, where both soil and weather are 
more favourable and where methods of cultivation are more progres- 
sive, and to lowland areas in the west of the Peninsula, such as the 
plain of Campania. Elsewhere wheat is cultivated ‘extensively’, 
especially in the mountain zone and in the south generally, including 
Sicily, where its cultivation is of very ancient tradition. 

Almost the whole of the Italian wheat crop is of the winter type; 

spring-wheat accounts for not more than 2 per cent. of the total. 
The sowing of winter wheat begins early in September and con- 
tinues to the middle of January. Harvesting begins towards the 
end of May in the south and ends late in August in the north. 
Spring wheat is sown between the middle of December and the first 
week in May and is harvested from early June to September. Yields 
from winter varieties are considerably higher than those from spring 
types. Bread wheat forms 78 per cent. of the harvest, and durum 
wheat the remainder. The durum type, low in gluten content, is 
grown almost entirely in southern Italy and Sicily because of its 
resistance to drought. Although durum wheats are used chiefly to 
make flour for macaroni, they are also milled for bread flour in areas 
producing almost exclusively durum wheat, as in Sicily, where more 
than go per cent. of the crop is durum wheat. 

In 1938 the compartments with the highest percentage of land 
under wheat were Sicily (30%, but tending to decrease), Apulia 
(23%), Abruzzi and Molise (23%), Emilia (21%), Tuscany (15%), 
and Piedmont (10%). In production the leading compartments were 
Emilia (with barely five-eighths of Sicily’s acreage under wheat), 
Sicily, Venezia Euganea (rapidly increasing output), Lombardy, 
Piedmont, and Apulia. The northern compartments, with only 
28 per cent. of the acreage, produced 40 per cent. of the crop. South- 

ern Italy with 30 per cent. produced 24 per cent., central Italy 
Ig per cent., Sicily 13 per cent., and Sardinia 4 per cent. The 
highest yields of wheat are obtained in the Northern Plain in the 
region extending between Alessandria, Vercelli, Milan, Brescia, and 
Parma, and around Ferrara and Ravenna. 

Since wheat tends to exhaust the soil, it is usually grown in rota- 
tion with other crops. There is no uniform rotation throughout the 
country; local conditions decide. It is, however, common for wheat 

t The word ‘intensive’ is used to describe a type of agriculture in which much 
labour and capital are devoted to a comparatively small area of land. ‘Extensive’ 


denotes the opposite type of agriculture. 
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to be followed by lucerne, which is drought resisting, and by clover 
or, in certain areas, by tomatoes, tobacco, or hemp. In southern Italy 
it is still customary for the land to lie fallow for a period. In the 
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Fic. 7. Arable land 


Northern Plain chemical fertilizers, chiefly nitrates and super- 
phosphates, are used to an increasing extent and with good results. 

Owing to the increasing demands of a growing population, the 
average wheat imports by 1923-1925 had amounted to 15-20 per 
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cent. of the total value of the imports, and contributed seriously to 
Italy’s adverse trade balance. Hence on 20 June 1925 the Fascist 
Government launched the “Battle of Wheat’ (Bataglio del Grano). 
A Permanent Committee for Wheat was set up in the following month 
and lasted till June 1939, when its work was taken over by the 
Corporation of Cereals (II, p. 421). The committee first obtained a 
tax on all imported wheat with the avowed object of securing self- 
sufficiency, reducing the adverse trade balance, and ameliorating the 
lot of the farming community. In order to attain self-sufficiency the 
aim after 1929 was rather to increase the yield per acre than to 
extend the acreage. This was to be achieved mainly by the wider 
use of early ripening varieties of selected seed, so as to avoid rust, 
blight, and the parching of immature grain by hot winds, and by the 
increased use of artificial fertilizers, especially needful in southern 
Italy, where there is a shortage of animal manure. Crop rotations 
were to be improved and developed, and farmers encouraged to use 
modern ploughs, seed drills, and other implements. Provincial 
wheat commissions were appointed with the object of establishing 
demonstration and experimental fields, giving instruction through 
lectures, films, and literature, and by arranging group visits to well- 
organized farms. Government measures also included the granting 
of credit facilities for the building of warehouses and grain elevators, 
and, most important of all, the fixing of Italian wheat prices above 
world market levels.' After the middle of 1936 the State required all 
wheat, both home grown and imported, to be delivered to compulsory 
wheat pools (ammassz) for disposal. Millers were allowed to purchase 
their supplies only through the Provincial Associations of Agricultural 
Producers, to whom the management of the pools was entrusted by 
the Ministry of Agriculture. After the harvest, the farmer’s entire 
wheat crop, less a proportion for each member of his family and 
3 bushels of seed per acre, had (at least in theory) to be turned over 
to the pools, which advanced not less than 80 per cent. of the price, the 
balance being paid after disposal of the grain. 

In spite of this attempt at rigid control (p. 356) total production 
did not increase as rapidly as wheat imports declined (1921-1925 av. 


1 The price of Italian domestic (soft) wheat at Milan exceeded the. declared 
value of wheat imported into the United Kingdom by the following percentages: 


average I909Q-I914 d ‘ 39 
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2,528,500 metric tons;! 1931-1935, av. 805,100 metric tons) so that 
consumption fell. Increase of production was achieved mainly through 
the greater use of fertilizers and early maturing varieties, and not 
so much by the extension of the acreage under wheat. This was 
limited to only 10 per cent., but even this increase of acreage was 
followed by a reduction in numbers of livestock (p. 57). By 1936-1938 
Italy was 92 per cent. self-sufficient in wheat, but critics of the Fascist | 
regime maintain that this result was achieved only by seriously 
disturbing the balance of Italian farm economy. The campaign 
proved costly to the masses, since food imports were reduced before 
a corresponding increase in farm production was possible. 

Maize is the second most important grain crop, occupying over 
11 per cent. of the arable land and more than 20 per cent. of the area 
planted with cereals. About two-thirds of the acreage is in northern 
Italy, where about three- -quarters of the crop is grown, and produc- 
tion in the extreme south of the Peninsula and in Sicily is insignifi- 
cant. About one-fifth of the crop is planted in mountain areas, 
nearly two-fifths in the hills, and the remainder in the plains. Maize 
is mainly an irrigated crop except in the mountain regions. As a 
world producer Italy stands eighth with approximately 2 per cent. of 
the world output, being surpassed in ghar: only by Roumania and 
Yugoslavia. 

Maize (Tables 4 and 7), which was introduced into Europe soon 
after the discovery of America, is said to have spread to Italy from 
Spain, although its common name is granoturco (Turkish wheat). It — 
is a plant demanding relatively high temperatures, both day and night, 
and a good water-supply, normally by irrigation, during the period 
of its most rapid growth. The addition of nitrates and phosphates 
to the soil is also usually desirable. Spring maize (maggengo), which 
amounts to about four-fifths of the total, is sown between March 
and May. It requires a growing period of about 140 days and is 
harvested from the middle of July till October. Summer maize 
(agostanello), which is sown from the middle of April till August and 
requires a growing period of about 120 days, is harvested from the 
latter part of August till November. These kinds of maize are grown 
in rotation with the normal cereal and fodder crops. In addition 
quick ripening varieties (quarantint or cinquantint) are sown after the 
main crops (normally wheat or rice) have been harvested. Over half 
the maize grown is for human consumption in the form of either 
bread with wheat flour added, or, to a decreasing extent, maize meal 


™ All figures of agricultural output are expressed in metric tons. 





PLATE 6. Mowing with oxen 
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(polenta). ‘The rest, apart from seed, is for animal feed, mainly for 
pigs (Plates 4, 8). 

The regions where maggengo is most widely grown are on the edge 
of the Northern Plain, particularly near Lake Maggiore and round 
Lake Iseo, in the Valtellina, along the Piave valley, and in the 
Peninsula around Gaeta. The highest yields are, however, obtained 
in the Northern Plain around Turin, south of Milan, north-east of 
Venice, and in the plain of Lucca. The greatest yields and principal 
areas of cinquantino are in the Northern Plain around Turin, to the 
south of Lake Maggiore, and to the east of the F. Piave, and in the 
plain of Campania. Although until recently the area under maize 
was declining on account of the substitution of other cereals (e.g. 
wheat) and industrial crops, since 1936 there has been a slight increase 
amounting to roughly 4 per cent. on the average for 1931-1935. At 
the same time yields, though fluctuating considerably, have shown 
on the whole a great improvement. ‘The resulting output rose from 
2,649,900 tons (av. 1931-5) to 3,127,700 tons (av. 1936-8), an increase 
of about 18 per cent. In spite of this Italy is still not entirely self- 
supporting and imports additional supplies, mainly from Argentina 
and Yugoslavia. Although the Fascist Government fixed a relatively 
high price for the Italian home producer with a view to encouraging 
expansion, the same high price acted as a deterrent to consumption. 
By a decree of 26 August 1939 the producer was compelled to deliver 
his crop (after deductions for family use and for seed) to the pools, 
upon the receipt of which he received 80 per cent. of the fixed price, 
the balance being paid after the disposal of the grain. Nevertheless, 
producers were reported to be dissatisfied because, although the 
price paid was 24 times that in the world market, the compulsory 
delivery prevented the demanding of prices above the fixed rates. 

The rice crop (Fig. 23; Tables 4 and 7) in Italy normally amounts 
to about 70 per cent. of the total European crop, though only to o-9g 
per cent. of the world. The importance of rice to the country may be 
judged from the fact that it ranks after wheat and maize among 
the cereals. Although the area under rice (about 360,000 acres) is 
only 2 per cent. of the total cereal acreage, the yield amounts to 
about 8 per cent. of the total cereal production. 

Rice was cultivated in Sicily in the thirteenth century and was 
introduced in the fifteenth into the marshy land among the abandoned 
meanders of the river Po. To-day the area permanently under rice, 
almost entirely in the Po delta, is small. Most of the rice is grown in 
rotation with other crops on the fertile and level alluvial soil of the 
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west and centre of the Northern Plain, where the compartments of 
Piedmont (south of Vercelli and Novara) and Lombardy account for 
about go per cent. of the crop. Minor areas of production in the 
Peninsula are around S. Rossore and Perugia, in the Pontine marshes, 
along the lower Volturno, in the plain of S. Eufemia, and in Sicily 
in the plain of Catania. - 

For successful production high summer temperatures and a rich, 
well-watered soil, preferably with an impervious subsoil, are essential. 
Although the rice is grown in standing water, the ground should slope 
sufficiently to permit drainage before the harvest. Piedmont and 
Lombardy receive half their annual rainfall between April and 
September, but this is supplemented by irrigation from glacier-fed 
streams. The soils are not naturally rich, but for centuries animal and 
green manures have continuously improved their fertility. More 
recently artificial fertilizers (phosphates, superphosphates, basic slag, 
and nitrates) have been used with beneficial results. Phosphates 
are particularly necessary as they not only increase the yield but 
render the rice more resistant to disease, including stem-rot 
(brusone). 

In Italy two types of rice are grown, the long grain, among which 
are the bulk of the better qualities, and the round grain, including 
most of the common varieties. Over half the crop is sown directly in 
the fields; the remainder is first sown in nurseries and at a later date 
transplanted by hand to fields from which other crops have been har- 
vested. Transplanted rice gives a higher yield; hence this practice, first 
begun 30 years ago, is spreading, though no successful transplanting 
machine has been devised (Plate 9). Sowing begins in April without 
much risk of frost and continues throughout May, and transplanting is 
undertaken in June and July. The harvesting of sown rice begins at 
the end of August and lasts till the first week of November; that of 
the transplanted rice starts about the middle of September and con- 
tinues until the beginning of November. Experience shows that even 
if the land bears rice for 3-4 successive years there is little loss of 
yield (not more than c. 10%). Rotation practices vary considerably. 
A typical order is for three crops of rice to be followed in the fourth 
year by wheat or oats and in the fifth and sixth years by fodder crops" 
(usually clover). Another sequence, common on stiff, clay soils (as at 
Mantua and Bologna), is for one crop of rice to be succeeded by wheat, 
oats, or maize in the second and third years, and by clover or alfalfa 
inthe fourth. Forthe heavy work of preparing the ground for the rice, 
bullock- or horse-drawn ploughs are used as wellas tractors. Although 
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sowing is generally by mechanical means, hoeing and reaping are 
done by hand. Hoeing in May, June, and July demands a large 
supply of labour, since weeds grow prolifically in the damp heat. 
This work is undertaken by women and children, mainly from the 
neighbouring towns, since the men are engaged at this season in 
haymaking or corn harvesting. Owing to the abundance of cheap 
labour at rice harvest time, mechanical binders are little used and 
most reaping is done with the scythe. Normally about a quarter of 
the crop is exported, notably to Germany. 

_ After 1931 Italian rice producers were grouped into a National 
Rice Association (Ente Nazionale Rist) which controlled prices and 
trade. A decree made effective on 21 November 1939 compelled pro- 
ducers to deliver their crops, less specified amounts for seed and their 
own consumption, to the official pools. ‘The National Rice Associa- 
tion was empowered to supervise stocks, to fix prices, to control the 
sale of the grain, and to finance the pools. As a result of state aid 
both the acreage, which had been falling rapidly for more than 50 
years, and the yield per acre, now amongst the world’s highest, rose 
to a notable extent. The better yields have resulted from more 
rational and frequent crop rotations, the use of more highly produc- 
tive and disease-resisting seed, heavier fertilization, and the spread 
of the practice of transplanting. About 70 per cent. of the crop is now 
used for domestic consumption, 10 per cent. for seed, and 20 per 
cent. for export. 

Other cereals (Tables 4 and 7) are relatively unimportant. Barley 
is now little grown for food, nor is it, except in the mountainous pro- 
vinces of Venetia, used for malting, but is primarily valuable as a 
feed for animals and as a rotation crop. It is grown principally in the 
Tirol, throughout the Peninsula, but notably in the Salentine penin- 
sula, and in Sicily and Sardinia. The compartments of Apulia, Sicily, 
and Sardinia produce four-fifths of the crop from three-quarters of 
the total acreage. Rye, which thrives on poor soils, is in Italy a moun- 
tain cereal and takes the place of wheat. The High Alps between the 
Tenda pass and Tarvisio, Calabria, and M. Etna are the principal 
regions where rye is grown. Piedmont (43%) produces most, with 
Lombardy (15%), Venezia Tridentina (14%), and Calabria (6%) 
Next in importance. The total acreage averages about 300,000. Oats, 
grown as a rotation crop exclusively for fodder, have a wider distribu- 
tion. They are cultivated on about one million acres, mainly in the 
compartments of Apulia (27%), Lucania (13°), Calabria (10%), and 
Sicily (9%). For climatic reasons yields vary considerably from year 
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to year. Farther north Lombardy, Tuscany, and Latium grow 
smaller quantities, but harvests are more dependable. In Sardinia 
oats are grown mainly in the north where yields are high for 
Italy. 


Fruits (Tables 4, 7, and 8) 


An outstanding feature of Italian agriculture is the large propor- 
tion (amounting approximately to half) of arable land on which 
trees grow among the crops (coltura promiscua). Specialized tree 
cultivation (coltura specializzata; Fig. 8) occupies only about 7 
per cent. of the total productive surface and does not give a true 
measure of the importance of tree crops either in general or in parti- 
cular. The most notable areas of specialized tree cultivation (‘Table 3) 
are Apulia (c. 25% of the productive surface), the vineyards of Pied- 
mont (c. 18%), the citrus gardens of Sicily (c. 14%) and Calabria 
(c. 11%), and the olive groves of Liguria (c. 85%). Coltura promiscua 
is, accordingly, more common in the north of the country. The 
variety of tree crops produced is indicated by the following list in 
which their relative importance is broadly shown by the bracketed 
figures, representing quantities in thousands of tons produced in 
1938: wine grapes (6,502), table grapes (128), raisin grapes (0-7), 
olives (1,042), lemons (391), oranges (348), tangerines (63), berga- 
mots, chinotts, and limes (27), citrons (7), fresh figs (324: year 1937), 
dried figs (109), peaches (221), apricots (23), pomegranates (3), 
apples (226), pears (164), quinces (6), cherries (68), plums (52), — 
prunes (0-2), almonds (287), walnuts (43), hazel nuts (15), carobs 
(60), and chestnuts (342: year 1936). 

The vine (I, p. 453) flourishes throughout Italy (Fig. 9). The total 
acreage (specialized and mixed cultivation), which surpasses that of 
either France or Spain, from 1936 to 1938 averaged each year 9:7 
millions, about 15 per cent. of the productive surface. ‘The acreage 
of specialized vineyards in 1936 was not more than 2-4 millions or 
3'4 per cent. of the productive surface. Specialized vineyards were 
relatively most important in southern Italy and Sicily, in Piedmont, 
and in north Sardinia. In northern and central Italy and in Campania 
vines are generally found in association with other crops. In 1936— 
1938 the average yearly output of grapes amounted to 64 million tons, 
of which 94 per cent. was used in wine production and only 6 per 
cent. was consumed fresh; about 40 per cent. was from specialized 
vineyards and 60 per cent. from other vines. Northern Italy (mainly 
Piedmont, Emilia, and Venezia Euganea) accounted for about 40 per 
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cent. of the output of grapes, central Italy (especially Tuscany) for 
about 25 per cent., southern Italy (chiefly Apulia and Campania) for 
24 per cent., Sicily for 10 per cent., and Sardinia for only 2 per 
cent. 

Grapes have been grown in Italy from earliest times; Greek 

colonists are said to have introduced them into Sicily, and it is from 
the Greeks that the Romans learnt improved methods of wine making. 
The vine, though not confined to the south of Europe, is, neverthe- 
less, very characteristic of the Mediterranean region. In Italy the 
‘shoots of the vine are frequently trained along the trunks and 
‘lower branches of trees (elms, poplars, maples, olives, mulberries), 
sometimes along wires stretched between trees, or in some districts 
in the north form tightly packed arcades, supported by wooden 
trellis-work or even by stone pillars. Another method, commonly 
_ adopted when the vine is grown in close ranks on terraced hill-sides, 
‘is to prune it in February or March to a low height, using poles or 
stakes to give support to the stock (Plates 10-12). 

For’ successful cultivation moderately high summer temperatures 
extending well into autumn (mean for Sept., c. 60° F.), combined 
with a large amount of light and sunshine and a well-drained soil, 
are needed. Hence very many vineyards are found on hill-slopes, 
particularly those with a southern aspect. Only a moderate amount 
of moisture is required; an excess produces watery, acid grapes which 
are less resistant to disease. On the other hand, too little moisture 
results in small grapes with too high a sugar content. ‘The long, deep 
roots extend beyond the reach of winter frost and can draw upon 
underground supplies of water. Experimental irrigation by sprink- 
ling from storage reservoirs has recently been made in Venezia 
Tridentina, with, it is claimed, good results. Although the vine will 
grow on most soils, a warm calcareous soil is preferable. The soil is 
of particular importance as to a large extent it determines the dis- 
tinctive flavour of individual wines. ‘The wines from the south are, 
generally speaking, fuller and heavier than those produced farther 
north. Wine grapes are harvested from late August onwards till 
November, table grapes from July till mid-December. Of the pests 
and diseases the Phylloxera vastatrix or grape louse, native of North 
America, is the most dreaded. Following the decimation of the 
European vineyards which began about 1870 and continued into this 
century, two American species, Vitis aestivalis (summer grape) and 
Vitis labrusca (fox grape), both largely immune from attack, were in- 
troduced. On them local vines have been grafted, with satisfactory 
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results. Other enemies of the vine are mildews, particularly 
Peronospora viticola. Spraying with mild copper sulphate solution 
helps to prevent these. 
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Fic. 8. Distribution of tree crops (specialized) 


Italy is second only to France as a producer of wine, but most of 
the output is natural beverage wine, usually consumed within one 
year of the vintage owing to its poor keeping quality. In general red 
wines predominate. Exports are on a small scale, and are mainly to 
Switzerland and Austria, and, when the market is open, to France. 


/ 
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The best-known export wines are produced in Piedmont (sparkling 
wines of Asti and Vermouth from Turin), Tuscany (Chzantz), Sicily 
(Marsala), Latium (Orvieto), and Campania (e.g. Lachryma Christi— 
a liqueur wine, often adulterated). Efforts have been made of late to 
produce wines of more consistent quality. The local wines of 
northern Italy include Valtellina (a light red wine), Trentino (a 
similar red wine), Barolo, Nebbiolo, Barbera (from Piedmont), Val- 


_ policella (Verona), and Lambrusco (Modena and Bologna). In the 


Peninsula the better-known wines include the Castelli Romani, both 


_red and white (from the Alban hills), the sweeter and fuller wines of 


M. Vulture and the eastern Murge, and the wines of Calabria. In 
Italy vin ordinaire is known as vino di paese. 

In recent years vines in some parts of Italy, such as Campania, 
have been replaced by other crops, especially wheat, but the total 
wine production in spite of wide annual fluctuations has shown little 


permanent change. Under the Fascist regime grape growers were 


members of the vine and wine section of the Confederation of 
Agriculturalists, one of the functions of which was to encourage 
improved methods of cultivation and to combat diseases and pests. 
The common olive (I, p. 453) is an evergreen tree which is said to 
have spread westwards along the southern coasts of Europe from 
Syria. It is the most characteristic tree of lands with a ‘Mediterranean’ 
climate and is strictly confined to them. In Italy olives are grown 
almost everywhere outside the Northern Plain and the Alps (Fig. 9). 
Its importance is shown by the extent of its acreage, the fourth largest, 
after wheat, vines, and annual grass crops, and by the large produc- 
tion of olive-oil (p. 331), which is second only to that of Spain. Most 


of the oil is derived from specialized commercial groves, which are 


most extensive in the Bari province of Apulia (one-third of the Italian 
crop) and to a lesser extent in Liguria (provinces of Imperia and 
Savona) and parts of Calabria and Sicily. Olives grown in association 
with other crops, such as vines, almonds, figs, cereals, beans, and 
clover, are common in central Italy (Tuscany, Latium, the Marches), 
southern Italy (Abruzzi and Molise, Campania, Calabria), and Sicily 
(Plate 13). Almost all the olive crop is used for oil, table olives 
being of limited importance and amounting to little more than 1 per 
cent. of the total. 

The olive tree, of which there are many varieties, grows slowly, 
taking 15-20 years to reach maturity, when it bears a stone-fruit rich 
in oil. Some trees attain a great age, amounting exceptionally to 300 
or 400 years. Except in the commercial groves the trees are often 
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neglected, so that it is not surprising that the yields of oil vary much 
in quality and quantity from place to place and from year to year. 
The tree can withstand some frost, but hard, prolonged, or sudden 
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spring or autumn frosts are harmful; hence it grows well in sheltered 
localities near the sea where the temperature changes are small. ‘The 
olive is very sensitive to damp and consequently avoids low wet 
ground. The hills, on which 60 per cent. of the olive groves are 
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situated, are often systematically terraced. In central and southern 
Italy the upper limit of the olive ranges from 1,600 to 2,000 feet, but 
on the islands it will grow up to 2,600 feet. Although it will grow on 
poor land subject to prolonged summer drought, the tree thrives best 
on a calcareous clay soil with a porous subsoil, dressed annually with 
animal or chemical manures (potash, lime, phosphates). Newly 
planted trees should stand 25-30 feet apart, and the ground should 
be ploughed regularly once or twice in winter, harrowed in summer 
in order to aerate the soil, and be well weeded. These conditions 
are, however, seldom all observed. In October or November the 
fruit begins to ripen and the harvest continues through December 
and January till early May. The olives are picked by hand only in 
the best commercial groves which specialize in first-run oil for 
medicinal purposes. ‘he general practice is to wait until the fruit 
_ falls from the tree. Because of the very low wages, olives are usually 
_ gathered by women and children. | 

In recent years some improvements in the technique of production 
have been made. Fertilizers are more commonly used and greater 
attention has been paid to pruning, grafting, and the controlling of 
pests and diseases. As a result, although the acreage has fallen, there 
has been an increased output of oil. Most of the olives are pressed 
on farms or in small mills, mainly worked by animals; but much 
better methods of extraction have been lately introduced. The 
domestic market demands larger quantities of oil than are produced 
in the country, although small amounts of the higher grades are 
exported. Strict regulation by the Government was followed in 
October 1939 by the establishment of compulsory olive-oil pools. 

Citrus fruits (Figs. 10 and 11) including oranges, lemons, and 
tangerines, were introduced gradually by the Arabs; lemons and 
bitter oranges before the year 1,000; and sweet oranges not before the 
fourteenth century. From Sicily the fruit spread to Calabria and 
Campania, but it was not until after the middle of the last century 
that cultivation began on a large scale. In 1938 the hill-slopes of 
Sicily accounted for approximately 73 per cent. of Italy’s total crop, 
Calabria produced 15 per cent., Campania 8 per cent., and Latium 
and Apulia most of the rest. Lemons made up 47 per cent. of the 
total, oranges 42 per cent., tangerines about 7 per cent., bitter oranges, 
bergamots, and grapefruit the remaining 4 per cent. 

The most suitable temperatures for citrus trees range from 68° 
to 86° F. Their growth ceases if the air temperature falls below 
50 F., and they die if subjected to a few days with temperatures as 
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low as 20° F. Hence, except for one or two favoured localities such 
as the coast of Liguria and the shores of Lake Garda, orange and 
lemon groves are confined to coastal regions in the south of the 
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Fic. 10. Lemon groves 


country. For good crops of oranges a large amount of moisture, 
equivalent to a mean annual rainfall of at least 50 inches, is required; 
otherwise the fruit tends to be juiceless. Lemons, on the other hand, 
thrive best on about half this quantity of moisture. As a result of 


AGRICULTURE 43 


the deficiency of rain in summer, citrus fruits are mostly grown under 
irrigation. The soil, however, should be permeable and well drained, 
since standing water at the roots is harmful. In Sicily plantations of 
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Fic. 11. Orange groves 


canes, cypresses, or prickly pear often act as wind-breaks where citrus 
groves occupy exposed places near the sea, while on the shores of 
Lake Garda mats, tree-branches, or movable glass screens are used 
to protect the lemon trees from the cold (Plate 14). 
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Until 1935 Italy was the world’s largest producer of lemons, 
followed by the United States. In recent years, however, Italian 
production has declined! on account of a disease known as mal secco, 
so that the United States leads. Italy is still by far the world’s largest 
exporter of lemons (c. 70% of those entering international trade), 
nine-tenths of which are grown in Sicily, mainly in the east (Catania, 
Messina, and Syracuse provinces), and in the Conca d’Oro, near 
Palermo. On the mainland there are a few lemon groves in south 
Calabria, particularly near Reggio, and in Campania notably around 
Salerno. Although Italian production declined about 20 per cent. 
between 1928 and 1938, exports were not reduced in the same pro- 
portion, owing to the needs of the government for foreign exchange. 
Hence there were fewer lemons for home consumption. The fruit 
is left on the tree as long as possible and picked throughout the year, 
though the largest part of the crop ripens in winter. Forced summer 
lemons, known as verdelli, are not so important as formerly. 

After Spain, Italy is the largest producer of oranges in Europe. 
In recent years there has been a large increase in production 
(av. 1926-8, 7-9 million boxes; av. 1936-8, 12°4 million boxes— 
a gain of 55%). About: 60 per cent. of the crop is grown in Sicily 
(mainly in the provinces of Catania and Syracuse and the Palermo 
district), followed by Calabria with 20 per cent. and Campania with 
13 per cent. ‘The greater part of the rest is cultivated in Latium and 
Apulia. In Sardinia the area is small but yields are fairly high. 
More than half the oranges are produced in specialized groves, the 
remainder in association with other crops. The picking season in 
Sicily and Calabria starts in November, and large shipments begin in 
December and continue till the end of April. Blood oranges appear 
on the market in January. 

Italy is the largest producer of tangerines* in Europe, and output is 
increasing. In 1935 production amounted to 47,000 tons; in 1938 
to 62,500 tons. ‘T'angerines, which are usually interplanted with 
other crops, grow mainly in the Palermo and Catania provinces of 
Sicily (c. 75% of the crop), in Campania (18%), and along the west 
coast of Calabria (3%). Bergamots? are grown mainly in south 
Calabria, and all the chinotts in a small area along the Ligurian coast 
near Spezia. Citrons, which are highly sensitive to frost, are produced 

1 Sicily: 1931-1934 average 447,700 tons. 

1935-1938 5, 330,700, 

2 'Tangerine is the trade name for a variety of the mandarin orange. 

3 A hybrid of the sweet orange and lemon, and not to be confused with the 
bergamot pear. 
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mainly in the Crati basin of Calabria and to a small extent in north 
Sicily. 

Among other fruits (Table 8) figs, which are cultivated throughout 
Mediterranean Europe, are widely grown, particularly in the Penin- 
sula, and more especially in Apulia (Lecce, Bari, and Brindisi 
provinces), Campania, Calabria, and around Pescara. The figs are, 
like the lemons, left on the trees as long as possible, unless grown for 
export. In 1938 the weight of dried figs produced amounted to 
108,900 tons, of which 8,355 tons (c. 8%) were exported, mainly to 
~Germany and France. Wherever possible figs are dried in the open 
air. The prickly pear (or opuntia), whose fruit is known as the Indian 
fig, is frequently grown in hedges in southern Italy. In Sicily Indian 
figs are often the first crop on recent lavas. 

Large quantities of the best varieties of peaches are grown in 
northern Italy (Emilia, Liguria, Venetia) for export, mainly to 
Germany, whilst a hard variety, especially suitable for canning, is 
cultivated in Campania. Peaches are also grown in parts of Sicily. 
Apricots are cultivated throughout the country, but as a commercial 
crop chiefly in Campania, Lombardy, and Venezia ‘Tridentina. 
Pomegranates are mainly limited to southern Italy, particularly to 
Latium, Campania, and Sicily. 

Apples and pears are grown extensively in many parts of Italy. 
Although large quantities are consumed locally, there is an important 
export trade. ‘The principal orchards are in the north (Liguria, 
Piedmont, the major Alpine valleys, Emilia) and in the centre 
(especially Campania and the Tuscan valleys). In the south small 
quantities are cultivated, notably in Sicily. Quinces occur in much 
the same areas as apples and pears, but particularly in the Peninsula. 
Cherries are grown chiefly in Piedmont, Liguria, Campania, Apulia, 
and ‘Tuscany, and also in Venetia and Emilia, which have an export 
trade with Germany. Plum orchards are most important in Venezia 
Tridentina, Emilia, and Umbria. Some of the fruit is dried to form 
prunes. Of minor importance are strawberries, grown in most com- 
partments, but especially in Calabria and Campania, and rasp- 
berries, particularly notable in Venetia and Liguria. 


Nuts (Table 8) 


The almond tree, extensively cultivated throughout the Mediter- 
ranean basin, grows to a height of about 20 feet. Of the many 
varieties the two chief are the sweet and the bitter. In Italy, the 
world’s leading producer, almond growing is concentrated mainly in 
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Sicily and Apulia (Bari province). Much smaller quantities are grown 
in Sardinia, in the interior valleys of the Abruzzi, Umbria, and 
Tuscany, and to some extent in Calabria and Emilia. Almonds are 
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Fic. 12. Chestnut groves 


traditionally cultivated in association with olives, preferably on loose 
calcareous soil. In 1938 production in Sicily amounted to 152,900 
tons (53% of the total of 286,800 tons) and in Apulia to 109,800 tons 
(38%). Production is increasing rapidly (av. 1931-4, 111,350 tons; av. 
1935-8, 193,625 tons—an increase of 74%). 
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Italy is next to France the largest producer of walnuts in Europe. 
‘Most are grown in Campania (65% of the total production in 1938), 
Piedmont (6%), and Calabria (6%). ‘The Italian production of hazel 
nuts is the third largest in the world, and is only exceeded by that of 
Turkey and Spain. Most nuts are grown either in the Avellino pro- 
vince of Campania for export under the name of Naples filberts, or 
else in Sicily. The pistacia tree is cultivated throughout the south of 
Europe, but especially in Sicily. The kernels, which are known as 
pistachios, are usually of a bright green colour. ‘They have an almond- 
like flavour and are much used in confectionery. The carob bean, 
grown for cattle fodder, is the product of a tree which thrives chiefly 
in Sicily (c. 85° of the total production for Italy) and to a much 
lesser extent in Apulia and Latium. The tree does not grow in the 
north of the Peninsula or on the Northern Plain. 

The sweet or Spanish chestnut (I, p. 448; Fig. 12), of which there 
are many varieties, has been grown in Italy either in a semi-wild state 
or in carefully tended plantations from earliest times. Unless cop- 
piced for timber (p. 128) the tree grows to a large size, normally 35 to 
100 feet, and in maturity produces an abundance of prickly burs, 
each containing 2 to 5 nuts. On account of their high starch and sugar 
content, chestnuts have for long been a source of food, to some extent 
taking the place of potatoes. In recent years home consumption has 
fallen, but there is still a considerable export from Piedmont (Turin 
and Cuneo provinces), Genoa, and Naples. 

The natural home of the sweet chestnut is the middle montane 
zone (I, p. 443) of the Apennines (1,000-3,300 ft.) and the lower slopes 
of the Alps (1,500—3,000 ft.). ‘The tree attains its maximum develop- 
ment on volcanic or siliceous soils (p. 4), but avoids ground which 
is highly calcareous or excessively clayey. he chief centres of pro- 
duction in 1936 were the specialized chestnut groves of ‘Tuscany 
(5% of the total surface in 1937), Calabria (4%), Piedmont (2°:2%), 
Campania (2°4%), and Liguria (11%). Tuscany produced 20 per 
cent. of the total chestnut yield of 342,075 tons, Calabria 19-8 per 
cent., Piedmont 13°8 per cent., Campania 10°8 per cent., and Liguria 
7°5 per cent. The figures of production show a considerable decrease 
compared with the middle of the nineteenth century, since when 
chestnut flour has more and more been replaced by wheat flour. 
Furthermore, in some districts a disease (inchiostro) has attacked the 
trees, so that many woods have practically disappeared. 

Chestnuts, besides being eaten raw, boiled, and roasted, are used 
as an ingredient in a variety of articles such as buns, lozenges, jam 
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and marmalade, ices, and gelatine. Finely milled chestnut flour is 
made into polenta or pattona by peasants living in mountain regions, 
and often forms the basis of their food in winter. Less plebeian is the 
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Fic. 13. Tomatoes 


chestnut cake, which is cooked in oil and known as castagnaccio. ‘The 
small flat cakes of ‘Tuscany are called necct or mighaccettt. Chestnut 
biscuits, called scott? and vette in Cuneo and castagne del prete in 
Avellino, are popular. 
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Horticulture 


Local differences of climate and soil make possible the growing of 
a large variety of market-garden produce throughout Italy. The chief 
crops include tomatoes, cabbages, cauliflowers, broccoli, potatoes, 
green peas and beans, melons and water melons, onions, garlic, 
artichokes, fennel, celery, asparagus, spinach, cucumbers, Cayenne 
pepper, lettuce, and egg-plants (‘Tables 5 and 9). Horticulture has 
been developed especially under the stimulus of a rapidly expanding 
export trade in fresh tomatoes, early potatoes, cauliflowers, and 
onions, as well as in various dried vegetables and canned tomatoes 
(conserva di pomodoro). ‘The principal centres are in Liguria, Venetia, 
Emilia, around Rome, in Campania, Tuscany, the Marches, parts of 
the Adriatic coast, Apulia, and Sicily. 

In Italy market gardens are classified into (1) ortz stabil, land under 
permanent, intensive, and usually irrigated cultivation in the neigh- 
bourhood of large towns, and (2) colture ortensit da pieno campo, 
market-gardening in open fields, sometimes (ortaggi consociatt) in | 
association with other crops, but frequently alone (ortaggi di grande 
coltura). Of the orti stabili, the most extensive and highly productive 
have arisen near Naples (tomatoes, cauliflowers, early potatoes, &c.), 
and also on the outskirts of Rome and Milan, mainly in response to 
the heavy demands of these cities for fresh vegetables. Another im- 
portant centre lies along the drained, dune-protected coast in the 
neighbourhood of the lagoon of Venice, which produces, partly for 
export to Switzerland and Germany, potatoes, green beans, onions, 
garlic, artichokes, cucumbers, cabbages, asparagus, celery, spinach, 
and lettuce. Of the land devoted to ortaggi di grande coltura about 
half grows tomatoes (Fig. 13), which are of particular importance in 
Emilia, where there are numerous canning factories (p. 337), Tuscany, 
Campania (especially the Salerno district), and in Sicily. More than 
75 per cent. of the tomato crop is produced in fields, the remainder 
under glass. Intensively cultivated areas are to be found on the rich, 
partly volcanic, soils of the irrigated plain of Campania, which yields 
large crops of tomatoes, cabbages, cauliflowers, melons and water 
melons, onions, garlic, and artichokes, along the Sicilian seaboard, 
where many early vegetables are grown, and along the coast of Apulia, 
especially in the province of Bari. Along the Riviera di Ponente in 
Liguria there is, in addition to the growing of early vegetables, an 
important production of flowers for export and for the perfume fac- 
tories. Greater expansion in market gardening in the country is still 
possible, particularly in many of the recently reclaimed and improved 
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areas near roads and railways, and where consuming centres are not 
too far distant. 
Potatoes (‘Tables 6 and 10) are widely cultivated, especially in up- 
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Fic. 14. Mulberries 


land areas, but their yield in many parts of central and southern Italy 
is not very high. Thus, although one-quarter of the acreage under 
potatoes in Italy is in the Abruzzi and Molise, the yield there amounts 
to only about 8 tons per acre, whereas on the light soils of Lombardy 
the yield rises to over 40 tons per acre. Lombardy, Piedmont, Vene- 
tia, and Tuscany are the most important producers; but, generally 
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speaking, potato growing in Italy has not assumed the importance 
reached in central and western Europe. 

Leguminous plants (‘Tables 6 and ro) have been cultivated in Italy 
from early times and by adding nitrates to the soil are important in 
crop rotations. Beans (Vicia faba), grown for animal feed, are the most 
common. Sicily, especially the south part, is the largest producer, 
followed by peninsular Italy (Apulia, Abruzzi and Molise, Tuscany) 
and Sardinia. ‘The output for the country asa whole averages approxi- 
mately 600,000 tons annually, the highest in the world, and there is 
a surplus available for export. ‘The French bean (Phaseolus vulgaris), 
eaten green or dried, is grown universally but in insufficient 
quantities to meet the demand, which is greatest in the country 
districts. he chief producing areas are in Sicily, Calabria, Campania, 
and the Northern Plain generally, but especially Piedmont and Venetia. 

The smaller leguminous plants include peas and chick peas, lentils, 
vetches, and lupins. The areas of greatest production are in eastern 
Sicily, Apulia, the plain of Campania, and Calabria. 


Industrial Crops (‘Tables 6 and 10) 


Italy is the largest producer of raw silk in Europe and the third 
largest, after China and Japan, in the world. Sericulture (p. 250) 
was first introduced into Sicily, whence it spread throughout the 
Italian mainland. The silkworm is fed on the leaves of the mulberry 
(Fig. 14) and large numbers of these trees are grown in the Northern 
Plain, particularly on the Alpine foothills, along the northern part 
of the Adriatic Coastland, and in Calabria and Tuscany. ‘To-day 
about nine-tenths of the country’s silk comes from northern Italy, 
where Venezia Euganea and Lombardy produce about 70 per cent. 
of the total. The large amount of seasonal hand labour required in 
feeding and caring for the cocoons is normally provided by the 
farmer’s family, whose earnings, though small, are an important 
supplement to the family income. ‘The lowness of the earnings has 
of late led to a rapid decline in the output of silk, and despite en- 
couragement by the government, which needed the foreign exchange 
provided by the export of silk, many producers have turned to the 
more remunerative cultivation of wheat. 

Number of Annual output Number of 
families employed of silk in pounds mulberry trees 

920-1928. . : ‘700,000 9,800,000 100,000,000 


1936-1938 . ‘ 500,000 6,000,000 75,000,000 


The number of mulberry trees decreased by 25 per cent., the output 
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of raw silk declined by 38 per cent. (p. 252), and exports by about 
60 per cent. during the above decade. Formerly as much as 80 per 
cent. of the raw silk output was exported, mainly to the United States, 
but the proportion has fallen since 1930. 

Italy is second only to Russia as a producer of hemp (Fig. 15). 
Nearly 60 per cent. of the total annual output of 92,700 tons (av. 
1935-8) is mainly fine-quality fibre from Emilia in the lower basin of 
the Po; most of the rest is produced in Campania. Hemp growing 
spread rapidly after the middle of the nineteenth century, especially 
on the rich, brown alluvial soils of the eastern part of the Northern 
Plain. The seed is sown towards the end of February or in early 
March on land which has been well manured and ploughed, and by 
midsummer the ground is covered with dense masses of tall, bright 
green foliage which soon turns a bright yellow. Reaping continues 
well into September, the hemp-stems being tied together at the top 
to form high conical stacks (Plate 15). Abundant labour is needed 
both for cultivating and harvesting the crop, as well as for ditching 
the heavy soils. Hemp growing normally follows roots and grain in 
rotation. The production of hemp (fibre) rose from 53,600 tons in 
1931 to 108,500 tons in 1937 when the Federazione nazionale det 
Consorzi per la Difesa della Canapa (National Federation of Societies 
for the Development of Hemp Production) took control and regulated 
planting, production, and marketing. Delivery to hemp pools was 
made compulsory. 

Flax growing in Italy is now of little importance. Some flax is 
grown for fibre in scattered districts, mainly in Calabria, Sicily, and — 
the Abruzzi and Molise; the rest is produced for linseed in somewhat 
more extensive but rapidly dwindling areas, e.g. in Emilia and Sicily. 

Cotton production is restricted to a few irrigated areas in the south 
of Sicily and in the compartments of Lucania, Apulia, and Campania. — 
The output of fibre and seed, which amounts only to about 16 per 
cent. of home requirements, is usually sufficient to supply the needs 
of local rural industries, but contributes little, if any, to the industry 
of the north (p. 274). Since 1936 some efforts have been made along 
the Ionian coastal belt of Lucania to extend the area under the crop 
in rotation with wheat, oats, and forage crops. 

Sugar beet (Fig. 15) was introduced in 1888 into the lower Po 
plain, where in a short time it became-one of the principal crops of . 
the region. ‘The area was extended at the expense of maize and hemp, 
the prices of which were then relatively low. ‘To-day over 75 per cent. 
of the crop, which totals approximately 2,931,300 tons (av. 1935-8), 
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is grown on the alluvial soils of Venezia Euganea (especially Rovigo 
province) and Emilia (especially Ferrara province), and most of the 
rest in Lombardy and central Italy. The saline alluvial soils of the 
lower Po plain are particularly well suited to sugar beet. Sowing 
does not begin until the end of March, thus avoiding frosts. ‘The 
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Fic. 15. Hemp and sugar beet 


high summer temperatures favour rapid growth and storage of 
sucrose in the root, but after mid-August the sugar content diminishes 
on account of the excessive transpiration of the plant, the leaves of 
which eventually wither. Hence the main harvest is usually at the 
beginning of September. Lifting and transport must be carried out 
rapidly to avoid further lowering of the sugar content. Owing to the 
vagaries of the weather in the growing period there is a variation in 
the annual production of sugar, necessitating imports in bad years. 


Acreage Annual production Yield per acre 
1926-1928 : 234,000 361,000 tons 1°54 tons 
1936-1938. : 322,000 405,000 ,, 1°26" ,, 


The heaviest yields of sugar are normally obtained from crops raised 
in Bologna province. After 1926 the acreage under sugar beet 
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increased in accordance with the Fascist programme, but average 
yields failed to keep pace. From 1935 the industry operated under 
strict government control, prices being fixed by the Ministry of 
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Fic. 16. Permanent pastures and grazing lands 


Corporations. Cane sugar is still cultivated on a very small scale 
in the south of the country. 

Tobacco in Italy is a state monopoly. Small-scale experiments in 
growing the plant were made tentatively 50 or 60 years ago, especially 
in the Salentine peninsula, where, stimulated by the ravages of the 
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phylloxera in the vineyards, the area under the crop reached about 
800 acres by 1910. Since this date expansion has been very rapid, 
until the total acreage in Italy now amounts roughly to 80,000, of 
which nearly one-half is in Apulia (mostly Lecce province), about 
one-seventh in Venetia, and one-ninth in Campania (Benevento 
province). Apulia produces only about one-third of the crop, and 
Venezia Euganea provides a further fifth. Altogether about 100,000 
farm workers are employed. Sowing takes place in February and 
March, transplanting in April, and the harvest in August. Success or 
failure of the crop depends much on the expertness of the cultivator. 
Although there has recently been a reduction in the acreage, output 
has increased as a result of improved methods of cultivation. 


Acreage Annual production Yield per acre 
1926-1928 ; 94,000 38,600 tons 0°41 tons 
1936-1938 : 80,000 42,AOO. 5, O7S2 244, 


Several types of tobacco are grown, both American and oriental. 
Of the former the chief is the Kentucky-Tennessee, the fire-cured 
leaf of which is used in the manufacture of Toscano cigars, dark pipe- 
tobaccos, and some brands of strong cigarettes. The oriental types 
include Macedonian and ‘Turkish aromatic varieties (4-4 of the crop), 
grown especially in southern Italy. Although Italy accounts for less 
than 2 per cent. of the world’s total tobacco output, she is the leading 
European producer after the U.S.S.R. and Greece, and has developed 
a substantial export trade (96 million lire in 1938). 

Other industrial crops, grown on a relatively small scale, include 
saffron, obtained from the stigmas of the Crocus sativus, which grows 
in Sicily; liquorice, cultivated in Calabria, Sicily, and Campania; and 
sumach, the powdered leaves and young twigs of a shrub, grown in 
Sicily and used for tanning. 


Fodder Crops and Pasture (Fig. 16; Tables 6 and 11) 


Italian pastures, largely owing to the lack and maldistribution of 
rainfall, are in general mediocre and the output of fodder crops 
inadequate, except in the Northern Plain. The corollary of this is a 
relative scarcity of livestock, which in turn reacts unfavourably on 
farming practice. Nowhere is the general lack of good natural grass 
counterbalanced by the growing of root crops. ‘The lack of meadows 
is especially a handicap in the south of the country, where, owing to 
the small rainfall and difficulties of irrigation, the production of 
‘artificial’ meadows is not possible, although in some compartments, 
for example Apulia, oats and barley are grown as a green fodder crop. 
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Cattle raising is only possible, therefore, on a fairly small scale 
except here and there. Sheep, however, can thrive in comparatively 
large numbers, mainly on account of the extensive summer grazing 
lands of the Apennines. In Sicily, where the summer pasturage dries 
up in the interior, animals are fed very largely on broad beans and 
sulla (Spanish sainfoin). In northern Italy, in contrast with the rest — 
of the country, there is no shortage of water, and fodder crops 
(chiefly hay, clover, lucerne, Italian rye grass) are cultivated usually 
in rotation with cereals and industrial crops. Moreover, the richer 
summer pastures of the Alps are available for cattle, though the 
practice of summer migrations is less important than formerly. ‘There 
are, however, few sheep in the north. ‘The total area of pasture and 
grass crops (Table 6) is composed of ‘artificial’ meadows, approxi- 
mately 32 per cent.; annual grasses, 3 per cent.; permanent meadows, 
I2 per cent.; irrigated permanent meadows, 3 per cent., nearly all 
in the Northern Plain; and permanent pastures, including what in 
Great Britain would be termed rough grazings, 49 per cent., prin- 
cipally in the mountainous districts and wasteland of the Peninsula. 
In addition catch crops of grasses are sown on arable land amount- 
ing to a further 6 per cent. of the total area of pasture and grass 
(though not included in it). The amount of fodder (Table 11) 
obtained from these different types is very variable. Naturally, 
little (8°%) is derived from the permanent pastures, which are not 
normally cut for hay. Apart from these the other sources contributed 
in 1938 as follows: ‘artificial’ meadows 44 per cent.; annual grasses 
(including catch crops) 10 per cent.; permanent meadows Io per 
cent.; irrigated permanent meadows 7 per cent.; and finally 21 per 
cent. of the total fodder was obtained from miscellaneous supple- 
mentary sources such as fallows, woods, orchards, uncultivated land, 
straw, sugar-beet tops, clippings and leaves of trees, &c. ‘The pro- 
portion due to artificial meadows is noticeable, and rose to as much as 
75 per cent. in Emilia and 55 per cent. in Lombardy. Irrigated 
meadows accounted for 14 per cent. of the total in Lombardy 
and 30 per cent. in Piedmont, ‘The chief fodder crop in Emilia 
is lucerne, grown in rotation with hemp, tobacco, sugar beet, 
potatoes, and maize, and in Lombardy clover, together with 
prolific crops of hay, especially from irrigated meadows. In 
Piedmont and ‘Tuscany lucerne and clover are both important. 
In the former compartment they are grown in rotation with wheat 
and maize, and in the latter with tobacco, sugar beet, beans, and 
maize. 
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Livestock (Table 12) 


In peninsular Italy, as in other Mediterranean regions, animals do 
not occupy an important position in the farm economy. In northern 
Italy, however, herds of dairy cows in large numbers are raised, 
particularly on the irrigated pastures of the Northern Plain. Here, 
too, pigs are comparatively common. In Sicily and Sardinia and in 
the Peninsula, where, broadly speaking, the Apennine pastures 
become poorer towards the south, sheep and goats predominate, 
whilst the small farmer’s cattle are bred primarily for work and not 
for milk or meat. Moreover, largely owing to the mountainous 
character of the Peninsula as well as of the islands, mules and donkeys 
are the typical pack animals and not horses, which are relatively 
few. 

During the years 1930-1938 the numbers of cattle increased by 
8-1 per cent., and the number of pigs, sheep, and goats diminished 
Mey 11-4 per cent., 7-8 per cent.; and 3-4 per cent. respectively. The 
reduction in the number of sheep has been manifest throughout the 
country since the nineteenth century, but now appears to have been 
arrested. The fall in the number of pigs has been confined mainly to 
Sicily and Sardinia, while in northern and central Italy there has been 
a small increase in the numbers of both pigs and cattle. One of the 
reasons for the decline in livestock numbers was the artificially high 
price of wheat (p. 31), which encouraged the conversion of pasture 
into wheatfields. [he resulting increase in the price of fodder raised 
the costs of livestock production. The latest estimates suggest that 
the decline in numbers was of a temporary nature. 

Cattle (Fig. 17) in Italy number 74 millions. Of these nearly 70 per 
cent., including most of the dairy cows, are in the four compartments 
of the Northern Plain (Lombardy, Emilia, Venezia Euganea, Pied- 
mont). he summer migration to Alpine pastures, once considerable 
above Cuneo and Turin, is no longer on a large scale. Milk yields are 
fairly good, and the best-known breeds include the pzemontese, 
Brown Alpine (especially Bergamasque), and Frisian. In the Penin- 
sula native cattle, small, sturdy, white and wide-horned, predominate 
(Plate 16). The most important breeds are the chianina and the 
maremmana, both native to ‘Tuscany. These, together with other 
native cattle, such as marchigiana, pughese, and siciliana, are bred 
mainly as draught animals (Plate 6). Many farmers prefer cows to 
oxen since the former, besides drawing the plough, produce calves 
and, at least, a certain amount of milk. Veal is a favourite meat in 
Italy, but its high cost prevents general consumption. Beef comes 
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mainly from old, worn-out draught cattle. In Campania the animals 
are stall-fed on account of the large acreage in market gardens, vine- 
yards, and cereal crops. 
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Fic. 17. Cattle 


Dairy produce is important principally because of the large pro- 
duction and export of cheese. Approximately four-fifths of the annual 
cheese production of about 225,000 tons originates in northern 
Italy. The best-known varieties are the several types of grana, such 
as Reggiano, Parmigiano (Parmesan), and Lodigiano, which are thin, 
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hard, semi-fermented cheeses used as a condiment, and the high- 
quality export cheeses, Gorgonzola (c. 20% of the total production), 
bel paese, and similar cheeses. In peninsular Italy cactocavallo comes 
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Fic. 18. Pigs 


from the plain of Campania, and provolone from Campania and 
Apulia. Inferior cheese, made from poor milk, is known as stracchino. 
In central and southern Italy and Sardinia there is, in addition, a 
relatively large manufacture of sheep’s-milk cheese (pecorino). 
Coagulated goat’s-milk cheese (ricotta) is in demand but does not 
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keep well. Hence, if to be sent away, as in Avellino province, it is 
usually first salted. The total Italian milk production in 1938 
amounted to 1,513 million gallons, of which 44 per cent. was con- 
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Fic. 19. Sheep 


sumed fresh. Milk production is greatest near the large cities, such 
as in the neighbourhood of Milan, in the Roman Campagna, and in 
parts of the Maremma. There is a small production in southern 
Italy of sheep’s and goat’s milk (c. 10 and 2% respectively of Italy’s 
total milk production). Butter, which is in small demand, and is 
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largely replaced by olive-oil for cooking, is made chiefly in Lombardy 
and Piedmont. In southern Italy the Sorrentine peninsula is said to 
be the only area where it is produced. 
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Fic. 20. Goats 


Pigs (Fig. 18) are the only animals kept exclusively for meat, but 
very little fresh pork is consumed. Except in some cured form pork 
is not generally liked. Most of it is made into sausages (salamz), of 
which there are many varieties. In northern Italy, where half the 
country’s pigs are reared on the maize and skim-milk of the region, 
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Modena and Bologna are well-known centres for sausages. Pork is 
sold in shops known as salumerie, which correspond roughly to the 
French charcuterie. At the time of slaughter the average Italian pig 
is twice as heavy as its English counterpart, and thus gives much lard. 

Sheep (Fig. 19) were in 1938 estimated to number 94 millions in 
Italy. This total indicates that, after a decline, chiefly in the north, 
“of 10 per cent. between 1908 and 1930, numbers have begun to 
increase again. About nine-tenths of the country’s sheep are sup- 
ported on the mountain pastures and dry plains of central Italy 
(especially Latium), southern Italy, and Sardinia. The native sheep, 
which are not of a particularly high quality, are kept chiefly for wool 
(p. 259) and hides, although lambs may be slaughtered for meat. 
The consumption of mutton is very small. Formerly many large 
flocks browsed on the broad stretches of the higher Apennine pastures 
in the summer months, and in late autumn descended in easy stages 
along ancient drove-tracks (trattur1) to winter on the Tyrrhenian or 
Adriatic coastal plains. This practice of seasonal migration to and 
from the plains has, however, considerably diminished since the 
middle of the last century, and many of the tratturi have been con- 
verted into roads or ploughed up for cereal farming. Moreover, 
owing to the shrinkage of the amount of pasturage available in the 
plains themselves, notably by conversion to cereal land, as in the 
Tavoliere di Puglia (I, p. 38), there has been a reduction in the total 
number of sheep throughout the country. 

Goats (Fig. 20) in 1938 numbered about 1,800,000, about 80 per 
cent. of which were to be found on the rough grazing lands of © 
southern Italy, Sicily, and Sardinia, the remainder being mostly in 
the Alps. In the past these animals have destroyed much woodland. 
Consequently in recent years efforts have been made to diminish 
their number. Although between 1908 and 1930 goats decreased by 
as much as 33 per cent. (especially in central Italy), the tendency of 
late has been for numbers to increase again. This upward trend is 
doubtless due to the fact that the goat is cheap to keep and is there- — 
fore essentially the poor man’s animal (Plate 17). 

Horses are reared in Lombardy, especially in the province of 
Cremona, the home of a breed of heavy draught horses, and in 
Venetia and Emilia. In addition, a more typical small but hardy 
native horse is bred in southern Italy, notably on the Roman Campagna, 
in Apulia, and in Sicily. The total number of horses in Italy amounts 
to less than a million, of which approximately one-half is in the north. 

Donkeys and mules are the characteristic beasts of burden of Sicily 


AGRICULTURE 63 
and southern Italy; they also do most of the heavy work where cattle 
are not available. In Sicily, where cows are few, mules and pack- 
horses are used in the fields. 

A few herds of buffaloes still exist, mainly in the Maremma, the 
Roman Campagna, the Terra di Lavoro, the plain of Paestum, and 
in parts of Apulia (Plate 18). In 1930 the animals numbered only 
16,000 and were diminishing. They are used mainly for draught, 
although their milk is sometimes made into a soft fresh cheese called 
mozzarella. 

‘The breeding of poultry, mainly chickens and turkeys, is of growing 
importance in some parts of peninsular Italy. The principal centres 
of egg production are in Tuscany (‘Leghorns’), Latium, Campania, 
and the Northern Plain. Turkeys are reared chiefly in the Avellino 
and Benevento provinces of Campania. 


AGRICULTURAL REGIONS! 


THE ALPS 


RELIEF, soil, and climate combine to control and restrict land utiliza- 
tion to a much greater extent in the Alps than in the other regions of 
Italy. Mountain communities generally have to contend with such 
inherent physical handicaps as poverty of soil, severity of climate, 
and difficulties of communication. In the Italian Alps, however, 
these problems are mitigated to a large extent by several ameliorating 
factors. In many districts owing to variety of soils, heavy summer 
precipitation, and warm, southerly exposure, the amount of unpro- 
ductive surface is not unduly large. It is most extensive in Sondrio 
province, but even there does not exceed 34 per cent. of the total 
area. Many of the Alpine valleys, especially the larger ones opening 
on to the Northern Plain (e.g. the valleys of the Dora Riparia and 
the Adige), are intensively cultivated with vines, fruit trees, and 
cereals, particularly on their more gentle sunny slopes, in contrast 
to their floors which are often marshy. Above the cultivated lands, 
not large in extent but by no means economically unimportant, the 
forest zone of chestnuts and conifers and some beech extends to an 
upper limit of approximately 7,500 feet in the Western and 5,000 feet 
in the Eastern Alps. One of the most heavily timbered compartments 

™'The relation between the regions employed in the subsequent descriptions (the 


physical regions of Chapter IV) and the administrative divisions of Italy, for 
which statistics are available, is shown in Fig. 76. 
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in Italy is Venezia Tridentina, with 44 per cent. of its surface 
forested, but in the west the proportion is much less, e.g. 19 per cent. 
of Aosta province. Above the forest belt extensive Alpine pastures 
rise to where the upper limit of plant life is cut short on steep and 
barren slopes or below the comparatively small areas of permanent 
snow and ice, mostly near the frontier (Plate 19). ‘These pastures by 
supporting large numbers of cattle during the summer season con- 
stitute an essential element in the economy of the Alps. In Venezia 
Tridentina the amount of grazing land is as much as 27 per cent. 
(Bolzano province 32%) of the whole area. 


Alpine Economy 


Land utilization in the Alps, as in all mountainous regions, tends 
to be characterized by rapid transitions from one type to another, 
especially where there are violent contrasts of relief within a com- 
paratively small area. It must not be supposed, however, that each 
agricultural zone is a self-contained economic unit. Apart from 
altitudinal differences, there is the controlling and limiting factor of 
climate, which is most exacting in the highest zones. In particular, 
the seasonal migrations from one zone to another form an important 
link between them. Again, the general severity of the winter climate 
limits the demands for agricultural labour between October and 
April, so that workers in these months frequently seek alternative 
employment, for example as servants in the many hotels, as lumber- 
men in the forests, or even as artisans in the industrial towns of the 
Northern Plain or in neighbouring foreign countries. 

Broadly speaking, however, it is possible to classify the type of 
economy according to elevation. At the lowest levels in deep valleys © 
the amount of cultivation possible depends mainly on their size and 
orientation. Valleys opening on to the Northern Plain are favoured 
climatically, their mildness often making possible the cultivation of 
such products as olives and citrus fruits, as well as of peaches, 
apricots, maize, and wheat. The majority of the Alpine valleys, 
however, contain a large proportion of permanent meadow, parti- 
cularly beside the rivers and on dejection-cones, where irrigation is 
often possible. Moreover, some of the larger interior valleys are 
subject in winter to the drainage of cold air down their slopes, so that 
temperature increases up their flanks (I, p. 419). This phenomenon 
discourages cultivation on the valley floors. "The permanent meadow 
zone frequently intermingles with the chestnut zone, which spreads 
up the valley sides to an upper limit averaging about 3,000 feet. 
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The valleys of Cuneo province are remarkably rich in chestnuts, and 
the chestnut industry is particularly important in such towns as 
Mondovi, Cuneo, Saluzzo, and even Turin. Viticulture is confined 
mainly to a zone between the valley bottoms and the chestnut- 
woods. Local conditions, however, frequently permit a penetration 
both below and above the more usual limits of growth. Nevertheless, 
the need for a large amount of sunshine and protection from excessive 
cold restricts the distribution of the vine. The zone of arable cultiva- 
tion embraces stretches of level ground which have been eroded and 
smoothed by glaciers and the more easily worked slopes of the larger 
dejection-cones, as well as scattered strips at higher altitudes, which 
have been rendered productive with considerable labour. Intensive 
cultivation of cereals (maize, wheat, and barley) is confined almost 
entirely to the valleys, so that the total corn production is insufficient 
to supply the needs of the people. ‘There is also in particularly 
favoured valleys, as in that of the Adige, a considerable production 
of fruit (apples, pears, peaches, &c.), sufficient, in fact, for a valuable 
export to central Europe. At higher altitudes cereals (rye, oats, and 
barley) give low yields, so that potatoes are grown more than else- 
where in Italy. ‘The tendency to-day is for farms at high altitudes to 
be abandoned or to become temporary dwellings for herdsmen and 
shepherds. ‘The lower limit of the coniferous forest zone is at about 
4,000 feet, and in some districts, especially of the Central Alps (e.g. 
Bolzano province), lumbering is of importance (p. 140) but tends to 
be localized. As a side-line village craftsmen have here and there 
developed a trade in wood carvings (sacred images, &c.). Above the 
forest zone, the upper limit of which is determined by physical con- 
ditions as well as the extent of human interference, is the high 
mountain, pastoral zone. 

The seasonal migration of shepherds and their flocks during the 
summer months from the valleys to the high pastures is still a feature 
of the economy of the high mountain zone. In Italy this practice 
is not as important as it was formerly or still is in the neighbouring 
Alpine states. The journey from the winter quarters to the higher 
pastures is not always unbroken, since the flocks are often pastured 
in the upper valleys before the snow has melted on the higher slopes. 
Herds of cattle and flocks of sheep and goats all take part in this 
movement, the cattle being grazed preferably on the wetter pastures, 
the sheep on the drier, and the goats being relegated to the rougher 
and poorer lands. ‘The herdsmen move from pasture to pasture, but 
when possible live in scattered huts where they make cheeses from 


A 6000 F 


66 AGRICULTURE, 


the milk of their herds and flocks and gain some protection from the 
weather. This is a hard life and only the younger and fitter members 
of the farmer’s family can stand up to it. The very young and old 
remain throughout the summer in the valleys and work on the 
farms. Now that subsistence farming is decreasing in importance, 
the practice of migrating is also diminishing, particularly as other 
and easier ways of making a living, such as by the tourist industry, 
are open to the Alpine farmers. Other migrations of population also 
occur in the Alps. Large numbers move up from the valleys in order 
to gather the chestnuts which are then sent for processing to the 
factories, mostly near the edge of the Northern Plain. ‘There is also 
a movement of cattle and sheep to the Alpine foothills from the 
Northern Plain, which in parts becomes too hot for livestock during 
the summer months. 


Crops 

Maize is grown in the Alps chiefly for human food. It is produced 
partly on the gentler southern Alpine slopes up to a height of about 
3,300 feet, but more particularly in the valleys such as the Valtellina 
and middle Piave, where mixed vine, cereal, and fruit cultivation 
rises approximately to 3,g00-4,600 feet. Wheat is important in the 
valleys south of the Dora Baltea, although there are relatively 
important areas elsewhere, e.g. the sunny slopes of the Dolomites 
below 4,900 feet. Rye is widely cultivated throughout the Alps, 
largely because it can grow in poorer soils and normally at higher 
elevations than other cereals. Piedmont produces most of the Italian 
crop (43% in 1938), and Lombardy has the second greatest output 
(15%). Oats and barley are grown in small quantities in scattered 
areas. Oats are most notable in Cuneo and Turin provinces, while 
barley is produced, for example, in the central Dolomites up to an 
elevation approaching 5,000 feet. Potatoes are grown extensively in 
the higher cultivated parts of the Alps, especially the Central Alps and 
in the north of Venezia Giulia. In Venezia 'Tridentina, where con- 
sumption is abnormally high, the potato acreage, of which more than 
two-thirds is in the province of 'Trento, exceeds the area under wheat. 

Vines grow in greatest profusion along the outer hill-slopes in the 
south and on the sunny side of many of the interior valleys, below a 
height of about 3,000 feet. In Piedmont most of the vines are grown 
in vineyards, the chief areas being the Val di Susa, the south-western 
shores of Lake Maggiore, and the Val d’Aosta. In Lombardy, where 
altogether about five-sixths of the vines are in association with other 
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crops, the Valtellina and the Val Camonica are the chief areas. In 
Venezia Tridentina the Adige valley between Bolzano and Merano 
is particularly important, and staked vines rise in terraces to about 
2,500 feet (Plate 20). In Venezia Euganea there are well-known 
districts on the hill-slopes near Vicenza and in the Belluno basin. 
Near the borders of the Istrian region the vineyards of Collio and 
of the Isonzo valley north of Gorizia are noteworthy. 

Fruit trees, especially apples, pears, cherries, and peaches, are 
grown on a notable scale, above all on sheltered valley-slopes in the 
interior. In 1938 Piedmont was the country’s leading producer of 
apples (34% of the total production), pears (23%), and cherries 
(20%); Venezia Tridentina also grew considerable quantities of 
apples (c. 13%). In addition, Venezia Euganea produced 15 per cent. 
of the total production of peaches and 6 per cent. of plums. Along 
the north-western shores of Lake Garda the abnormally mild and 
sunny climate makes possible the cultivation of citrus fruits, mainly 
lemons, but production is on a small scale. 

Mulberries are grown extensively among the Alpine foothills, 
particularly in Lombardy (e.g. the Brianza district, and immediately 
north of Bergamo and Brescia) and Venezia Euganea (M1. Berici, 
Montello, the Tagliamento valley, &c.). Sericulture is of outstanding 
importance along the southern fringes of the region, especially among 
the foothills of Lombardy and Venezia Euganea. Much raw silk is, 
however, sent for spinning and weaving to the large towns of the 
Plain (e.g. Milan, Cremona, Verona). Although well beyond the nor- 
mal northern limit of the olive, there are a few areas on the southern 
fringes of the Alps where olive trees grow to a limited extent. These 
areas include the shores of lakes Como, Iseo, and Garda, and the 
Sarca valley. Other industrial crops are of little importance. Small 
*areas under tobacco are to be found in some of the southern valleys, 
such as the lower Adige valley and the Val Sugana, and hemp is grown 

in the west, particularly in Cuneo and Turin provinces. 

Chestnuts are regarded as indigenous in the Western Alps, although 
they have probably spread upwards at the expense of the beech. The 
average upper limit of the chestnut zone is said to be about 2,800 feet, 
but occasionally it rises to as high as 3,600 feet. In Piedmont the 
trees, which grow best on alkaline soils in the valleys, are mostly in 
groves which cover an area of nearly 240,000 acres (72% specialized). 
Chestnut woods decrease in extent eastwards; in Lombardy the 
acreage is about 94,000 (50% specialized); and in Venetia only 
46,000 (68% specialized). The total production of chestnuts in 1936 
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amounted to 47,190 tons in Piedmont, 24,797 tons in Lombardy, 
and 13,500 tons in Venezia Tridentina and Venezia Euganea together. 
The chestnuts are of good quality and much used in confectionery ; 
from the bark of the tree tannin is extracted. 

Market gardening is for the most part restricted to the immediate 
neighbourhood of the larger settlements and to the sunny flanks of 
the valleys. The most important areas are the Adige valley, parti- 
cularly between Bolzano and Merano, and beside the lakes. Owing, 
however, to the short growing-period for vegetables and the fre- 
quency of frosts, production is not generally high. French beans are 
the most widely grown, but only for local consumption; other crops 
include cabbages, onions, and celery. ‘Tomato growing is of some 
note in the major valleys near the Northern Plain. 

Alpine pastures (malghe) are characteristic of well-watered moun- 
tainous areas above 5,000~7,000 feet, provided the slopes are not too 
steep. In limestone districts (I, Fig. 38), however, the lack of surface 
water and the effects of soil erosion combine to reduce the extent of 
pasture. Thus in parts of the Julian and Venetian Alps it does not 
rise above 10 per cent. of the surface; only in areas where water- 
bearing strata emerge between limestone and dolomite (e.g. the 
northern Dolomites and parts of the Carnic Alps) is this percentage 
exceeded. The great importance of pasture land is best shown by 
the fact that there is scarcely a zone in the Alps where it is completely 
lacking. In the valleys meadows mingle with fields under fodder 
cultivation. Though more characteristic of damp valley-floors, 
meadows are also to be found at higher levels with land under cereals. 
On the outer Alpine fringes two hay crops a year are usual. Mountain 
pastures where slopes are gentle frequently break into the forest belt. 
Here there are often temporary herdsmen’s huts (in some parts 
known also as malghe), protected by fencing against the cattle which* 
graze on the land in summer. The numerous barns (locally called 
fenile) for storing the hay crop are generally emptied in winter when 
the hay is taken down to the valleys on sledges, mostly for cattle but 
sometimes for horses. Formerly the hay crop was stored throughout 
the winter in specially constructed barns or lofts, but many of these 
have now disappeared or been allowed to fall into ruins. With 
improved road communications it is now possible to transport the 
hay direct to the cattle stalls. In the transition zone between that of 
the malghe and the permanent houses, there are often other tem- 
porary dwellings, sometimes called stavol. Communal pastures pre- 
dominate in the Alps, but are diminishing in number owing to the 





PLATE 22. Farmland near Cortina d@ Ampezzo 





PLATE 24.. High pastures in the Carnic Alps 
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increase of those owned by groups of peasants. Communal pastures 
are seldom well looked after; drainage is neglected, stones and debris 
produced by weathering are left uncleared, and weeds, which grow 
prolifically near cattle stalls, allowed to remain. The result is that 
to-day much of the land has deteriorated and many areas have become 
depopulated. On the other hand, the recent spread of group owner- 
ship is already producing a sense of responsibility, and is therefore 
being encouraged. 


Livestock 


Cattle are pre-eminent in the economy of the Alps. On the whole 
dairy cattle are more important than store or draught cattle. In the 
Western Alps in Piedmont, where the amount of pasture is somewhat 
restricted owing to the large extent of unproductive land and forest, 
cattle are less numerous than elsewhere in the region. In the Dolo- 
mites, Val Venosta, and Pusteria the rearing of bullocks is of some 
importance. Generally speaking the standard of animal husbandry 
is in need of improvement. The fodder of the high pastures is good 
but small in quantity, and in the more remote parts the cost of feeding- 
stuffs is high. For the production of meat, Alpine cattle cannot 
compete with the stall-fed cattle of the Northern Plain. The most 
prosperous dairy farms are in the High Tirol and the Carnic Alps, 
and the least prosperous in the Venetian Alps, where the large 
number of smallholdings prevents good cattle-breeding. On the 
damp pastures of the Central Alps horse-breeding, particularly of 
fine mountain ponies, such as the avelignest on the heights above 
Merano, is of some importance. Sheep farming was once common 
but is now limited to the highest unproductive areas of the Central 
and Southern Alps (Bergamasque and Julian Alps, High Tirol). In 
the south, sheep kept for their milk are driven down on to the 
Northern Plain for winter feeding. Pig-keeping is fairly important 
in many areas, especially in the interior valleys, e.g. the Passirio 
valley. Goats are still widespread throughout the Alps, particularly 
in the Ligurian and Central Alps, but are nowhere in such great 
numbers as in southern Italy. 


Subdivisions 
The Western Alps 
The Western Alps, narrow and topographically simple in com- 
parison with the rest of the region, make a broad semicircular sweep 
from the Northern Apennines as far as Lake Maggiore. As elsewhere 
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in the Alps the lower slopes (up to c. 3,000 ft.) and the valleys opening 
on to the Northern Plain are well cultivated with vines (up to 2,700 ft.), 
fruit trees (especially apples), and cereals (maize at lowest levels, 
and wheat); meadows occupy mainly the flatter surfaces. The con- 
siderable natural forest wealth has in part been destroyed to make 
room for cultivation, but the extensive chestnut groves, which on 
southern slopes are found up to about 2,500 feet, have been retained 
owing to their importance as a source for food. There is normally a 
large export of chestnuts to America, France, and Switzerland. 
Above the chestnut trees, forests of conifers and beech rise as a rule 
to about 6,000 feet, but in a few districts to 7,000 or more feet (e.g. the 
M. Rosa massif, c. 7,800 ft.). The upper limits of cultivated products 
depend very much on local conditions affecting exposure, especially 
in the valleys, the orientation of which varies considerably, so that 
it is difficult to determine average heights. The west-—east valleys 
(e.g. the Val d’Aosta, Val di Susa) are as a rule drier and sunnier, and 
more favoured for agriculture. Since the rivers and streams are fed 
by melting snow and ice there is no lack of water in summer. In 
some valleys it is possible after the crop is lifted to flood the hayfields 
in quick preparation for the next crop; occasionally in hot, dry valleys 
the growing of maize is possible only under irrigation. Unproductive 
land predominates in the higher zones. 

The Maritime and Cottian Alps are well wooded with chestnuts 
on the valley slopes and conifers on the higher ground above. Cultiva- 
tion is varied and widespread at low levels, particularly on sunny 
slopes, where mulberries and vines are conspicuous. Cuneo, on the 
edge of the Northern Plain, is a centre of the silk industry and the 
production of table grapes and wine. Fruit trees (apples, pears) are 
usually interplanted with vines and cereals, which include maize, 
oats, and, at higher levels, rye. Other crops grown include hemp, 
potatoes, and French beans. Meadows, frequently irrigated, and 
mountain pastures are extensive, and cattle rearing is of much 
importance. Except that vines and fruit trees are little cultivated, 
the Valle Varaita may be regarded as a well-defined agricultural unit, 
fairly typical of the southern part of the Western Alps. Nearly 86 per 
cent. of the total area of the valley is productive. Meadows and 
pastures occupy 55 per cent. of the productive surface, forests 28 per 
cent., arable land 13 per cent., and vineyards and orchards 2 per cent. 
Irrigated meadows line the floor of the valley or else the lowest slopes. 
Pastures are more common on the sunny south-facing slopes and rise 
to a height of 4,000—5,000 feet, whereas the north-facing shady slopes 
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at a corresponding height are wooded. Cereals, which are also 
mostly on the sunny slopes, especially in the upper communes of the 
valley, are grown up to a height of well over 6,000 feet. A common 
rotation in these communes is rye in the first and second years, 
followed by barley, potatoes, or oats in the third. In higher zones a 
more usual rotation is rye in the first year, barley and oats in the 
second, and fallow in the third. 

In the Graian and Pennine Alps tree and ground crops, forest, and 
pasture are arranged in the usual altitudinal zones, the vine reaching 
an upper limit of about 2,600 feet. The beautiful middle and upper 
_ valley of the Dora Baltea, known as the Val d’Aosta, is one of the 
largest and most fertile in the Western Alps. Its north-south section 
between Ivrea and Saint Vincent (I, Fig. 41) is particularly well 
cultivated, mainly with vines and cereals (wheat, maize). Above 
Settimo Vittone the contrast between the two sides of the valley is 
especially notable. On the shady, western side agricultural land is 
restricted to the broad valley-floor and to occasional dejection-cones; 
on the sunny, eastern side terraced fields, planted with vines, break 
the covering of chestnut woods. The valley floor is devoted mainly to 
sown crops, except for the gently sloping surface of the dejection- 
cone of the T. Evancon, where hay is grown under irrigation. In 
the tributary valleys to the east of the Dora Baltea there are small 
fields of rye, barley, or potatoes. ‘he majority of the forest clearings 
are under grass, which at lower levels is cut for hay. Maize is sown 
up to about 2,600 feet, which is also the upper limit of the vine. 
Wheat, both autumn and spring sown, reaches its maximum elevation 
of 5,900 feet in the Valle d’Ayas north of Antagnod. At still higher 
levels rye and barley are grown together with potatoes, the highest 
limit of cereal cultivation being at nearly 7,000 feet in the sheltered 
- Cuneaz valley. Fertility is enhanced in some areas by irrigation 
canals, such as the finely constructed Saint Vincent canal (length 
154 miles), to which the distribution of hayfields is closely related. 
On the other hand, the distribution of arable land is governed mainly 
by sunny exposure. To the west of the Dora Baltea the land is 
widely cultivated, but with very large tracts of meadow. The 
east-west section of the Dora Baltea valley above Saint Vincent 
remains broad as far as Aosta. Cultivation (rye, barley, oats, potatoes) 
is restricted mainly to the lower slopes, above which there are 
frequently well-preserved forests of chestnut and pine. At higher 
levels the less precipitous slopes afford summer pasturage for con- 
siderable numbers of cattle. Vineyards are typical of the sunny 
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hill-sides near Chambave, a centre for muscatel wine, and of the 
outer slopes of M. Emilius near Aosta, while cheese (known as 
fontina) is almost everywhere a characteristic produet. West of 
Aosta, the rapidly narrowing valley of the Dora Baltea is bounded by 
steep, wooded slopes, intersected by picturesque tributary valleys. 
Here and there vineyards are to be found at high altitudes, as on the 
slopes of M. Chaligne and M. 'Torrette, and in the main valley near 
Saint Nicolas at a height of more than 3,000 feet. North of Pré Saint 
Didier, Courmayeur. nestles amid meadows and woods beneath the 
towering mass of Mont Blanc. 


The Central Alps 


In comparison with the Western Alps the Central Alps are more 
extensive and structurally more complicated. The greater variety of | 
rocks has given rise to a more complex agriculture. The broadly 
trenched and sheltered valleys of the Adda, Oglio, and Adige, as well 
as the shores of the lakes through which these rivers drain, are richly 
cultivated with vines, fruit trees, and cereals, while the slopes immedi- 
ately above are often well timbered. At higher levels, as well as in the 
non-forested zones, there are large areas suitable for the summer 
grazing of animals, particularly dairy cattle. The extent of unproduc- 
tive land reaches a maximum in the higher and more remote districts 
and particularly among the permanent ice-fields of the Bernina 
Alps. 

The Lombardy and Judicarian Alps are fringed along their southern 
slopes with vines and mulberries up to about 2,000 feet; sericulture is 
of considerable local importance. In addition there are wide stretches 
of meadowland, especially at lower levels. In the Bergamasque Alps 
the pastures extend to high limits, but the upper valleys are largely 
deserted except for shepherds and their flocks. In the Brescian Alps, 
parts of which are well wooded, the vine in the climatically less ~ 
favourable valleys does not grow much above an upper limit of 
1,300 feet. On the other hand, abundant sunshine and protection 
from cold winds along the shores of lakes Como, Iseo, and Garda 
make possible the growing of products which are essentially Mediter- 
ranean. At Varenna olives reach an upper limit of not less than 
1,200 feet, while at Limone, Gargnano, and Gardone citrus groves, 
protected artificially against cold spells, extend along the foot of steep 
but sheltered slopes (Plate 14). 

The valley of the F. Mera, which drains into the northern end of 
Lake Como, is in its lower section well cultivated with vines and 
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chestnuts. Agriculture in the lower reaches of the Valtellina is 
somewhat restricted owing to the danger of flooding by the F. Adda. 
The floor of the valley is lined with meadows, and most of the arable 
fields are confined to the dejection-cones. On the southern shady, 
terraced slopes, chestnut woods and heath surround the cultivated 
areas, which are concentrated around single farmsteads or tiny 
hamlets on sites above 2,300 feet. The holdings are everywhere small, 
usually of less than 25 acres. On the northern sunny side of the 
Valtellina there are groups of Scots pines, whilst on more even ground 
vines, rising to an upper limit of more than 2,600 feet between 'Tirano 
and Colico, are planted in terraces. On the pastures above the 
forested zone cattle are reared for both beef and milk. Within the 
valley itself a certain amount of maize is grown, and silkworms are 
also reared. Above Lake Iseo the floor of the lower Val Camonica, 
unlike that of the Valtellina, is well cultivated with a mixture of 
maize, mulberries, and vines, while the slopes above are planted with 
chestnuts. Erbanno, on the hill-slopes to the west of the Oglio, is a 
notable centre for the production of table grapes. In the middle Val 
Camonica vine cultivation stops short well to the south of Edolo, but 
cereals (rye, barley) grow in scattered fields almost up to the zone of 
high pastures which support many dairy cattle. The production of 
butter and cheese, including the so-called formaggelle, although not 
particularly large, is widespread. In the upper Val Camonica the 
climate is more severe; chestnuts grow to an upper limit of nearly 
3,000 feet, above which there are conifers. ‘To the north of Lake 
Garda the Sarca valley produces excellent wine and small quantities 
of tobacco. 

The Rhaetian Alps to the north of the Valtellina are composed for 
the most part of crystalline rocks, and contain a very large proportion 
of barren and unproductive surface. In the Bernina Alps, for exam- 
ple, bare rock and glaciers occupy more than 60 per cent. of the sur- 
_ face, whilst grass covers 30 per cent. and forest only 9 per cent. ‘The 
pastures above the tree line (7,500 ft.) extend up to a height of about 
9,000 feet. In the Adamello and Ortles groups east of the Valtellina 
cultivation is succeeded above 5,000 feet by forest, high pastures, 
bare rock, and glaciers. 

The Adige valley is one of the richest and most densely populated 
of the Alpine valleys, but physical conditions are not everywhere 
equally favourable for agriculture. In the narrow section to the east 
of Lake Garda, the sunny north-western slopes are comparatively 
well cultivated, chiefly with vines, mulberries, and tobacco. On the 
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valley floor, which is damp and liable to flood, horse-breeding is of 
some note, though mules are used for draught purposes. From Trento 
northwards to Merano the valley is for the most part wider, and 
though the gently sloping floor still tends to be marshy, abundant 
sunshine and protection from north winds combine to produce 
excellent conditions for vines, fruit trees, mulberries, and cereals. 
The vines, which here and there occupy as much as 15-20 per cent. 
of the cultivated area, are frequently trained on wires, supported by 
posts about 8 feet high. In addition, there are many orchards of 
apples (e.g. near Lana and Merano), and pears, with interplantings 
of maize, buckwheat, oats, and barley to the south of Bolzano and 
rye to the north. Other crops include tomatoes, beans, and onions. 
Only in districts of staked vines or where vines have been trained to 
form pergolas, a characteristic feature of the Adige valley, is vine 
growing sharply separated from other types of cultivation. Wines 
are produced mainly for local consumption, the best known being the 
white wines of Terlano and the red wines of 5. Maddalena. At 
Merano fruits, which in addition to apples and pears include cherries, 
apricots, quinces, peaches, and figs, are cultivated up to a height of 
4,000 feet, though the best varieties ripen at lower levels; the upper 
limit of the vine is about 2,500 feet. At Bolzano and Merano there 
are a number of fruit-preserving factories. In addition fresh fruit, 
especially pears' and table grapes, is exported through the Brenner 
pass to central Europe. West of Merano the narrower Val Venosta 
is less richly cultivated with fruit trees. Vines, which grow up to 
about 3,000 feet, almost at the upper limit of cultivation, come to an 
abrupt end near Silandro. Many of the vineyards are on walled ter- 
races, and the vines are normally planted to form pergolas. Between 
Naturno and Oris there are closely planted orchards of apricots, but 
above Cengles the valley slopes become increasingly wooded, largely 
with conifers. A certain amount of maize is grown, but it is limited 
mainly to dejection-cones within the valley (e.g. near Malles). Far- 
ther north to the east of Vallelunga there are fields of barley as high 
as Melago (6,463 ft.). 

Of the tributary valleys the Val di Non is an area of mixed cultiva- 
tion with vines planted up to 1,300 feet; in addition there is some 
cattle rearing. The most fertile part of the Isarco valley is the sunny 
basin of Bressanone where vines (up to 2,600 ft.) and plums are the 
main cultivated products, whilst chestnut groves rise to a height of 


1 Pears were cultivated near Bolzano in the time of Augustus and some are still 
called pera Augusta. 
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about 3,000 feet. ‘The Passirio valley is also cultivated with vines on 
the southern slopes of its dejection-cones. 

The High Tirol in the extreme north contains a high proportion of 
forest as well as a considerable amount of pasture land on which graze 
many cattle and a fair number of sheep, pigs, and goats (100,000, 
60,000, 20,000, and 18,000 respectively in Bolzano province). About 
half the cattle, which are of good quality and contain a large propor- 
tion of Brown Adpine, are dairy cows. In the Brenner Alps cereals, 
including maize, which, however, does not always ripen, grow nor- 
mally up to 4,000 feet, but here and there to 4,900 feet. The tree line 
is at 5,900-6,200 feet, and here the summer huts are to be found. The 
unproductive area is remarkably small (about 5°). In Pusteria the 
west-east orientation of the Rienza valley produces a sharp contrast 
between the sunny and shady sides. On the southern shady side, the 
higher parts of which are wooded down to the valley floor, cultivation 
never rises above 4,000 feet, whereas on the northern sunny side 
crops will grow up to 5,250 feet. Although maize is lacking, except 
around Brunico, wheat grows almost as high as the upper limit of 
cultivation. Rye and barley are, however, the dominant cereals, with 
oats subordinate. At the western end of the valley vines grow up to 
2,600 feet near Rio di Pusteria. In addition the fine norica horses 
are bred in the Pusteria and tributary valleys. 


The Eastern Alps 


The Eastern Alps are structurally simpler, less massive, and contain 
smaller areas permanently covered with snow than either the Western 
or Central Alps. ‘There is, however, the large area of the Dolomites 
and Carnic Alps, where highly permeable limestones, owing to their 
dry and rocky surface, somewhat restrict agriculture. Generally 
speaking, the most productive areas of the region are the valleys and 
the southern foothills. 

Along the lower, outer slopes of the Venetian Alps, which extend 
above the edge of the Northern Plain between the rivers Adige and 
Tagliamento, there is an almost continuous strip of cultivated land 
rich with vines and fruit trees. In the west the southern parts of the 
Mi. Lessini, especially the valleys in the volcanic area east of the T. 
Illasi, are particularly rich. The areas of greatest fertility are near 
Vicenza and in the Schio basin. Farther north chestnut-covered 
hills rise to the barren limestone peaks of the crest of the Mi. Lessini, 
north of which lies the high, waterless plateau of the Sette Comuni. 
East of the Mi. Lessini the deep, narrow valley of the lower Brenta 
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contains fertile dejection-cones. Although vines are not very numer- 
ous here, olives are cultivated just above Solagno. West of Primolano 
in the upper valley, known as the Val Sugana, numerous dejection- 
cones on the sunny side provide excellent sites for vines. In addition, 
maize (up to 2,600. ft.), potatoes, and French beans are grown, 
chiefly on smallholdings, but wheat, barley, and oats are of little 
importance. Near the western end of the valley Pergine is an impor- 
tant centre for fruit (e.g. apples, pears) and mulberries as well as for 
wine. Above the vines, which here and there extend up the slopes 
of the valley to about 1,500 feet, woods of oak and beech rise roughly 
to 2,300 feet, with conifers at still higher levels. Above the tree line 
the pastoral zone in this district supports about 12,000 cattle, 
two-thirds of which are dairy cows. The Venetian Alps are continued 
east of the Mi. Lessini in M. Grappa, the Belluno sub-Alps, the 
Bosco del Cansiglio plateau, and the Meduno sub-Alps. Above 
fertile valleys, including the plain of Pieve di Soligo drained by the 
lower Piave, and sunny, well-cultivated foothills, the slopes of all 
these mountains rise steeply to bare expanses of limestone, which 
alternate with pasture or heath land, with occasional remnants of beech 
forests. In contrast the wide Belluno basin (middle Piave) to the north 
is exceptionally fertile, and maize, which gives good yields, together 
with other cereals, alternate with orchards, while in the surround- 
ing hills there are chestnut groves. Vines, however, are almost en- 
tirely absent, both from the valley floor and the surrounding hill-sides. 

Much of the Cima d’Asta and Bolzano plateaux are either forested or 
covered with poor pastures. The Avisio valley separating these high- 
land masses is agriculturally far more productive. The meadows beside 
the river are grazed by cattle, whilst the lower valley-sides are clothed 
with vines, mulberries, and fruit trees. Below 2,000 feet wheat, maize, 
and potatoes occupy roughly equal areas and legumes are common. 
Between 2,000 feet and the forest belt mixed cultivation gives place to 
single crops, and chestnuts occupy a subordinate position (Plate 21). 

The Dolomites are distinguished from other limestone areas in the 
Eastern Alps by the large proportion of unproductive surface, 
amounting in the central part to as much as 20-30 per cent., and also 
by the wide stretches of meadows and pastures, such as those above 
Siusi which are particularly extensive, at the foot of Catinaccio, and 
in the Badia, Cordevole, and Ampezzo valleys (Plate 22). Dairying 
is almost everywhere the dominant activity of the farming population. 
The arable surface only amounts to 4 per cent. of the total area and is 
confined to the valleys and basins below about 2,000 feet, particularly 
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to the Agordo basin and the valleys of Cadore (Plate 23). Barley is 
the main cereal, with rye and some wheat in addition. In Comelico, 
where cattle rearing is also extensive, some maize is grown up to 
heights of over 3,000 feet. In the Dolomites as a whole the area 
under forest is only about 25 per cent. of the surface. 

The Carnic Alps are in general well wooded, except in areas of 
excessive erosion or of destructive landslips. Farmlands, however, 
occupy about half of the total area, but are mainly confined to the 
Tagliamento and its tributary valleys. Some maize is grown, particu- 
larly in the southern Carnic Alps and 'Tagliamento valley, and a few 
vines and chestnuts below 1,300 feet. The northern Carnic Alps are 
more suited to agriculture than the southern owing to their more 
humid climate and their greater extent of impermeable rocks. Pasture 
land, however, gives way to forest (spruce and beech) above about 
5,000 feet (Plate 24). 

The Julian Alps resemble the Dolomites in the large amount of 
unproductive land, estimated at 24 per cent. of the whole area. ‘The 
high pastures, which are scanty, are confined to impermeable soils. 
Oases of cultivation in the more barren areas are limited to the dolines 
(I, p. 38). Along the southern flanks of the Julian sub-Alps, parti- 
cularly in Collio, conditions are ideal for fruit, especially cherries, 
but peaches, pears, and plums are also grown. Vines, planted either 
in vineyards or in association with fruit trees, are also important, 
particularly at S. Martino Quisca, Castel Dobra, Monterpino, Dolegna 
del Collio, and Gorizia. The red wines of the district include Cabernet 
and Merlot and the white wines Riesling and Finot. The neighbour- 
hood of Gorizia is also noted for tomatoes and vegetables (asparagus, 
peas, early potatoes) and flowers (e.g. snowdrops and violets), whilst 
in the mountains nearby apples, pears, and walnuts are the main 
products. The middle valley of the F. Isonzo between Gorizia and 
Caporetto is also fertile. In contrast its narrow, upper valley contains 
_ long stretches of barren and deserted country. Although a little maize 
is grown on the lower slopes, hardly 1 per cent. of the land is cultivated. 
The only exception to this poverty is the ‘extensive’ farming of the 
small Plezzo basin. In the Julian High Alps, owing to the heavy 
precipitation, the tree line and the upper limits of cultivation are com- 
paratively low, but the hot summers of the small mountain basins 
permit the growth of maize. Cereal cultivation is, nevertheless, rare 
above 3,000 feet and ceases altogether at 5,000 feet, whilst forests do 
not rise above 5,250 feet. Pastures are very limited in extent, so that 
cattle farming is on a small scale. 
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ISTRIA 


For the most part Istria is agriculturally backward, principally 
because of the thin and infertile soil of much of its mountainous 
limestone surface, the scarcity of water particularly in summer, and 
the sparseness of population. Only in pockets of relative fertility in 
the more progressive coastal areas (e.g. near Capodistria and Fiume), 
in restricted areas of southern Istria, and on scattered sandy lowland 
strips in the interior is farming at all intensive, better managed, and 
often aided by irrigation from storage cisterns. Patches of cultivated 
land, frequently on terraced hill-sides, are planted with vines, the 
most characteristic plant, fruit trees, mulberries, almonds, and occa- 
sionally olives, with which are intermingled cereal crops (wheat, 
maize, and, more rarely, barley). For the peasant farming the poor 
lands of the interior conditions are hard. He has often to carry dung 
a great distance to the fields on his own or his donkey’s back, whilst 
in summer he may have to fetch water from afar to prevent his vege- 
tables dying. By hard work he makes a bare living, even though his 
plot of ground may be small and he may possess no barns in which 
to store his crops, nor cattle on which to rely in times of exceptional 
hardship. If harvests fail he usually forsakes his plot and looks for 
another, or emigrates altogether from the district. The arable areas 
of the Carso (Istria Bianca) are particularly patchy and are confined 
almost entirely to dolines and narrow sandy outcrops. Although well 
cared for, fields are surrounded with stone walls to hinder soil erosion, 
the winter winds frequently carry away the loose top soil and leave 
the surface covered with stones. The farmer often has to go several 
miles to obtain new earth from larger pockets of soil. The fields are 
almost everywhere too small for the plough and harrow and their 
place is taken by the hoe. 

The total arable surface is accordingly small, amounting to only 
about 14 per cent. of the surface of Venezia Giulia (cf. Italy asa whole, 
41%) and grain yields are everywhere low. More than 8o per cent. 
of the farms, which are mostly less than 50 acres in size, and go per 
cent. of the agricultural land are worked by peasant proprietors. The 
most fertile part of the region is in the south and west of Istria Rossa 
and in Istria Grigia, where the proportion of farmland rises in a few 
areas to 30 per cent. The total amount of rough grazing land is large 
(c. 34% of the whole area) and is especially prevalent in the eastern 
half of Istria Rossa and on the high limestone plateaux of Istria 
Bianca to the north. This high proportion is reflected in what are 
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relatively large numbers of sheep (146,000 in 1938) and cattle (132,000) 
for so sparsely peopled a region. Woodland and forest occupy con- 
siderable areas (c. 32% of the total), especially on the mountains of 
north-east Istria (beech and conifers), in the interior of Istria Bianca, 
and in the west of Istria Rossa (deciduous oaks). Chestnut woods are 
confined to small areas along the east coast north of Point S. Andrea 
and inland around Pinguente and between Montona and Grisignana. 
Rash timber cutting has in some districts led to soil erosion and in 
places agricultural land has been ruined through landslips. 

Vines are the most typical cultivated product of the more fertile 


coastal areas, especially in the neighbourhood of towns such as Capo- 


distria, Parenzo, and Albona. Around Capodistria luxuriant vines, 
rising in terraces almost to the hill-tops, are supported on trellis-work 
or fences made from reeds, which grow between the maize fields on 
the valley floor below. Amongst the vines grow almonds, peaches, 
and tomatoes. In the interior the most important vine-producing 


area extends between Pisino, Canfanaro, and Dignano. Here mul- 


berries, maize, and wheat are interplanted amongst the vines. Other 
notable areas are the hill-slopes near Pinguente, the sides of the Quieto 
valley, and the district around Buie. In the east of Istria the northern 
limit of the vine (I, Fig. 45) is marked by the edge of the Cicci plateau. 
As in most other regions of Italy, wines are produced almost entirely 
for local consumption. Although red wines predominate, white 
wines, such as Vipacco, are of some note. 

Fruit trees (cherries, apples, peaches, and apricots) are grown 
usually in much the same regions as the vine and are, therefore, con- 
fined in the main to the south and west of the region. Capodistria 
and Pinguente are the chief centres. Farther north there are orchards 
in the upper Timavo valley. Mulberries are also grown among the 
vines along the west coast north of Rovigno and in the interior be- 
tween Pisino and Dignano, but there is no important silk industry. 

Olives are confined to the south-west of the region (I, Fig. 45). 


‘The chief groves (up to 400 ft.) are between Trieste and Point 


Salvore, especially in the Muggia promontory, and in the neighbour- 
hood of Pirano and Rovigno, both of which export some olive-oil of 


rather inferior quality. Olive yields vary considerably from year to 
year, largely because of careless husbandry. Of late the decline in 
| production has been rapid. 


The most productive wheat areas are on the almost flat terra rossa 
lands in the south of the region, and also to the north-west of Fiume. 
The summer drought of 3-4 months is a great drawback, since there 
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is sometimes a risk of the grain scorching before ripening. Maize, in 
spite of its unsuitability to dry soils, is a serious rival to wheat. The 
greatest yields are obtained from the sandstone area south-east of 
Capodistria. | 

Potatoes are grown mainly on the Carso. The acreage for the whole 
of the Istrian region is large (av. 1933-5, c. 55,000), being equivalent 
to about two-fifths of the area under wheat and maize. Yields are 
above the average for Italy, and consumption is unusually high. 
Market garden products, including peas, beans, cabbages, and toma- 
toes, are grown mainly in the mild coastal areas between ‘Trieste and 
Pirano, whence there is a small export trade of early vegetables to 
central Europe. 

Animal husbandry is of small account, apart from sheep farming on 
the rough grazing lands of the Carso. Some cattle are raised in 
Gorizia province and on the richer pastures of the Cicci plateau, but 
this is not, generally speaking, a very profitable occupation, since there 
is little demand for milk except in Trieste. Efforts have been made of 
late by encouraging the growth of fodder crops to increase the number 
of cattle, but the poor farmer prefers sheep and goats where arable 
land is lacking. ‘The sheep provide him with milk for cheese as 
well as meat. In addition he weaves the wool into a coarse cloth for 
his own use, but he cannot sell it owing to its poor quality. In the 
winter the flocks migrate from the higher parts of Istria Bianca to 
the lower ground. Pigs (c. 60,000) are more evenly distributed in the 
region than other livestock. For the most part one or two pigs are 
kept by each farmer, solely for his own needs. ‘The chief draught . 
animals are mules on the higher ground and donkeys on the lower; 
horses are not numerous. Oxen, which are sometimes used for 
drawing the plough, are generally imported from other regions. 


Tur NORTHERN PLAIN 


Of the 104 million people of Italy engaged in agriculture, 44 million 
live on the Northern Plain.! For a farming community the population 
density of the region is exceptionally high (more than 300 to the sq. 
mile). An agelong tradition of careful husbandry has resulted in a 


1 The northern boundary of this agricultural region does not exactly coincide 
with that of the physical region described in Vol. I (pp. 250-266), which, for 
example, includes the morainic foothills bordering Lake Garda. Elsewhere the 
boundaries are approximately the same. This account is largely based on C. J. 
Robertson, ‘Agricultural Regions of the North Italian Plain’ (Geographical Review, 


vol. xxvili, pp. 573-596). 
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high degree of soil fertility in very many areas. In recent years an 

extension of specialized cropping in keeping with the physical 
differences within the region has, with the application of modern 
scientific methods, been one of the main features of Italian agricul- 
ture. Although the drive for economic self-sufficiency has not 
interfered with this process towards greater specialization, artificial 
stimuli to greater production have not, in the opinion of many, 
proved on the whole beneficial to agriculture. 

The Northern Plain can be broadly divided into two parts: the 
high plain of comparatively coarse deposits along the foot of the 
bordering mountains, and the low plain of finer alluvial deposits 
beside the river Po and its tributaries and along the head of the 
Adriatic (I, Fig. 38). ‘The alluvial belt is, generally speaking, the 
most fertile part of the Plain; only the ferreto (p. 6) soils of parts 
of the high plain and the most recently reclaimed districts near the 
mouth of the Po remain relatively infertile. ‘The chief climatic factors 
(Chap. V) controlling agriculture are the contrast between summer 
heat and winter cold, and the seasonal distribution of rain as well 
as the total annual precipitation. ‘The hottest area in summer lies 
athwart a line joining Milan, Verona, Rovigo, and Bologna, whilst 
the zone of maximum winter cold lies between Cremona and Casale. 
The plain receives two rainfall maxima, one in spring (May-June) 
and the other in autumn (October; I, Fig. 75). Throughout the cen- 
tral area the autumn fall is the greater, whereas in the west (Piedmont) 
and east (Venetia) most rain falls in spring. "The mean annual rainfall 
diminishes eastwards. The problem of water supply has led in 
Piedmont and Lombardy to a highly organized system of irrigation, 
with a complicated system of canals (p. 21), supplemented in 
Lombardy by numerous fontanili (p. 23), which are most active in 
summer when water is most needed. 


Crops 


In 1929 the Northern Plain contained more than two-fifths of the 
country’s rotation meadow and more than one-twentieth of the per- 
manent meadow and pasture, roughly two-fifths of the area under 
maize, one-fifth of the wheat acreage, practically all the rice area, 
one-third of the rye, nine-tenths of the sugar beet, seven-tenths of 
the hemp, one-fifth of the tobacco, one-tenth of the potato, and 
one-fifth of the tomato acreage. Of the total area under vines, the 
Plain contained about one-third of those grown in association with 
other crops but only one-twentieth of those in specialized vineyards. 
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In 1930 the region possessed 39 per cent. of Italy’s cattle, 34 per cent. 
of the pigs, 20 per cent. of the horses, but less than 2 per cent. of 
the goats and sheep. Of the whole productive area of the Plain 
wheat occupied 23 per cent., maize 15 per cent., oats I per cent., rice 
4 per cent., sugar beet 3 per cent., hemp 3 per cent., potatoes 1 per 
cent., rotation meadow 31 per cent., and permanent meadow and 
pasture 9 per cent. Vines were planted, often in association with other 
crops, on 30 per cent. of the area. 

Wheat (Fig. 21) is of great importance on the margins of the Plain, 
especially in south-east Emilia (Romagna), in Piedmont (province of 
Alessandria and parts of the high plain), and in Lombardy (high 
plain north of Milan). The finer soils of Emilia are less affected by 
drought and give better yields than the coarser alluvium farther north. 
In Venetia, however, both acreage and yield have shown considerable 
increases of late. Maize (Fig. 22) is produced mainly north of a line 
from Piacenza eastwards to the head of the Adriatic. Farther south 
autumn rains check ripening, and the spread of sugar beet 50 years 
ago (p. 52) reduced the available space. Rice (Fig. 23) is grown under 
irrigation chiefly in eastern Piedmont (Vercelli and Novara provinces) 
and in the neighbouring provinces of Lombardy (Pavia, Milan). 

Rotation meadow (Fig. 24) is most important in the central part 
of the Plain between the rivers Lambro and Mincio. Over large areas 
alfalfa is grown owing to its resistance to drought. To the north of 
the Po the heavier, moister, and less calcareous soils are usually sown 
with clover. The areas of permanent meadow and pasture (Fig. 25), 
which are often irrigated (p. 23), lie on the north-western and north- 
eastern margins of the Plain and also in some parts of central Lom- 
bardy. Cattle (Fig. 26) are important, particularly in the central 
parts where dairy farming has reached a high state of development 
immediately south of Milan. Horses are reared especially in the pro- 
vinces of Cremona, Milan, and Bergamo. 

Vines (Fig. 27) are rarely grown asa specialized crop. ‘The areas of 
relatively dry soils east of a line between Cremona and Verona are more 
favourable than the more highly irrigated soils to the west. Specialized 
vineyards are only important in the hilly San Colombano district in 
the eastern corner of Pavia province. Mulberries are also characteristic 
of the non-irrigated areas of the high plain since the tree grows best 
in a dry or semi-arid soil. It is commonly interplanted with the vine 
to which it gives support. ‘The most important of the fruits are the 
peaches and cherries of Emilia and Venetia, which are exported 
principally to Germany. 
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Sugar beet (Fig. 15), a suitable crop for newly reclaimed land, is 
raised almost entirely (four-fifths) in the Po delta and the surrounding 
country in the provinces of Rovigo, Ferrara, Ravenna, Padua, Verona, 
Venice, and Forli. In contrast with most other European beet areas 
the climate is hot and dry, thereby causing a rapid fall in the sugar 
content of the root after mid-August (p. 53). Hemp is also grown 
on reclaimed land, mainly to the south of the Po delta in the province 
of Ferrara, and to a lesser extent in the neighbouring provinces of 
Bologna, Modena, and Rovigo. 

Tomato growing (Fig. 13) is of considerable importance in western 
_ Emilia (Parma and Piacenza provinces). Fresh tomatoes are exported 
to Germany, in addition to the valuable export trade in canned toma- 
toes. Onions and garlic, raised partly for export, are another impor- 
tant product of Emilia (Parma, Piacenza, and Bologna). Cauliflowers, 
cabbages, and savoys are grown to a notable extent in the west in 
Turin, Cuneo, and Milan provinces. 'The cultivation of spinach, 
French beans, peas, egg-plants, pepper, melons, cucumbers, lettuces, 
and potatoes is more widespread. The principal centre of intensive 
horticulture is Milan, which within a radius of 9 miles has about 
4,000 acres of market gardens. Other centres in Lombardy are Tre- 
viglio and Voghera; in Piedmont, Turin and Bra; in Emilia, Bologna 
and Imola; and in the east, Venice, with its rich lagoon soils. Some 
tobacco is grown in Verona and Padua provinces. 


Subdivisions 


The Northern Plain can be subdivided conveniently into six major 
agricultural regions (Fig. 28). : 

The Piedmont Permanent Meadow and Wheat region is almost iso- 
lated from the rest of the Northern Plain by the Monferrato hills. It 
is covered with a variety of soils ranging from sandy or gravelly allu- 
vium on the margins to deep, fertile clays south and north-east of 
Turin. There is no lack of water in most districts, so that permanent 
meadow and pasture occupy on an average one-third of the agricul- 
tural area and support large numbers of cattle. Although wheat and 
maize are roughly of equal importance, there is a tendency for the 
former to expand at the expense of the latter. In some districts, 
especially around Carmagnola, hemp takes the place of maize as a 
cleaning crop. Crop rotations differ greatly, ranging from two- to 
eight-course systems. The longer ones often include wheat or rye 
in two successive years and frequent courses of grass. Vegetables 
are intensively cultivated around Turin, Chivasso, Bra, and Cuneo, 
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and peaches (especially in the Santena district south-east of Turin) 
are the main fruit crop. Mulberries, although reduced in numbers, 
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together with some vines for table grapes, are of considerable impor- 
tance in Cuneo province. 

The Western Po Rice region comprises the greater part of the pro- 
vinces of Vercelli and Novara (north-east Piedmont) and the province 
of Pavia (south-west Lombardy) as far south as the Po. It is the most 
highly irrigated area of the whole of the Northern Plain. Water is 
drawn from the rivers Dora Baltea, Sesia, and Po as well as from 
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springs in the north. Irrigation was widely extended after 1866 when 
the Cavour canal was constructed to make use of both the glacier-fed 
waters of the Dora Baltea and the snow-fed waters of the Po. It is 
from this time that widespread rice-growing dates. ‘To-day the area 
under rice rises to 54 per cent. in the lower Vercellese, and even to 
75 per cent. in some communes. In this western, more productive 
part of the region wheat, maize, and permanent meadow lose their 
importance; in fact, crops other than rice are grown only to rest the 
land. Since, with the aid of chemical fertilizers, rice gives good yields 
for about four successive years, little farmyard manure is required, 
and the number of cattle can be reduced to those needed for working. 
In the Pavia area to the south-east rice is grown in rotation with fodder 
crops and to a lesser extent with wheat and maize. ‘The density of 
cattle is generally double that in the Vercellese, and milk and cheese 
production is of some importance. 

The Central Po Meadow region extends between the rivers Ticino 
on the north-west and Mincio and Panaro on the east. At least one- 
third of the area is under rotation grasses, which owe their importance 
to the systematic use of the fontanili to supplement the irrigation 
water of the network of canals. Permanent meadow occupies particu- 
larly high proportions of the area to the north-west of Cremona and 
in the neighbourhood of the Grand and Martesana canals as well as in 
the zone of the marcite (p. 24) in Milan province. The abundant 
fodder resources are reflected, especially in the south-east and north- 
west of the region, in the high densities of cattle, most notable in 
Cremona and Mantua provinces. The winter movement of cattle 
from the Bergamo and Como districts, the Valtellina, and Switzerland 
increases the demand for green fodder. Cylindrical silos of reinforced 
concrete for preserving the abundant crops of hay are a prominent 
feature of the landscape, particularly in those districts where the 

cheese industry is not so important, since the effects of silage on the 

milk are regarded as prejudicial to cheese making. In the region as 
a whole cheese making (p. 58) is, however, the dominant branch of 
dairying. Superfluous whey and skim-milk are used to fatten pigs, 
reared largely for sausage meat (p. 61). 

Wheat usually occupies a larger area than maize, commonly from 
one-fifth to one-quarter of the land. In the marcite zone abundant 
supplies of water in summer and large quantities of organic manure 
favour rice as a rotation crop. Across the region from south-west 
to north-east extends the line (Fig. 27) which separates the eastern 
part of the plain, where vines are in ‘mixed’ cultivation, from the 
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western part, where they are grown alone but less commonly. 
Lambrusco, a frothy and highly alcoholic red wine, is made especially 
in the Sorbara district of Modena. On the fine well-drained soils of 
the high plain of Parma and Piacenza the production of tomatoes is 
important, and there are many factories preparing double-concentrate 
tomato juice. 

The Industrial Crops region consists of the flat lowlands to the 
south of the F. Adige in the provinces of Rovigo, Ferrara, Bologna, 
Ravenna, and Forli. The soil is composed almost entirely of the allu- 
vium of the Adige, the Po and its tributaries, and the smaller Apen- 
nine rivers. Formerly much of the surface was subject to flooding, 
and drainage problems were complicated by silting and subsidence, 
and, in the north, by changes in the course of the main channel of 
the Po. The reclamation of the marshes and lagoons is still going on, 
especially in the eastern part of Ferrara province (Plate 25). The 
industrial crops are mainly sugar beet and, in the west, hemp 
(Fig. 15). In the coastal zone, including the Po delta and part of 
Ravenna province, beet covers up to one-fifth or more of the area, 
and south-west of Ferrara hemp occupies approximately a similar 
proportion. In the south of the region in Bologna and Forli pro- 
vinces industrial crops are less conspicuous amongst wheat, rotation 
meadow, vines, fruit trees (peaches, pears, apples, plums), and toma- 
toes. Nowhere is maize growing of any importance, but rice fields 
are frequent east of the F. Reno. 

The Lagoon region lies both north and south of the delta of the Po. 
In the southern section the recently reclaimed land between the Valli 
di Comacchio and the sea consists of very large holdings (c. 6,000 
acres), mostly of permanent meadow and pasture. On the coastal 
dunes the vine is cultivated. This is in striking contrast to the 
sandy coastal fringe of the northern section in the neighbourhood 
of Venice, which, rich in lime, phosphorus, and potash, is noted 
for an intensive production of vegetables amounting to three or 
four crops a year. Although large holdings cover more than half 
of this northern section, the land nearest the market-garden centres 
is much subdivided into small plots, which, as a rule, are worked 
by the owner and his family. Early potatoes, onions, cucumbers, 
cauliflowers, and artichokes are grown, as well as French beans, 
cabbages, carrots, and asparagus. Around Cavallino (north-east of 
Venice) peaches, pears, and table grapes are produced largely for 
export. 

The Marginal Cereal regions around the edges of the Plain consist 
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of (1) part of the high plain north of Milan between the rivers Ticino 

and Oglio, (2) a more extensive eastern area stretching from south of 
Lake Garda north-eastwards into Friuli province, and (3) the Marengo 
plain in the south. 

The high plain north of Milan is covered mainly with gravelly or 
sandy soils, poor in phosphorus and almost without lime. Except for 
the groane (I, p. 254) south-west of Como, where the ground is covered 
with heather and brushwood, wheat cultivation is dominant, although 
the acreage under maize is also large, particularly in Bergamo 
province, which is one of the chief districts in Italy for this 
cereal. On the lighter soils potato growing for the Milan market 
is important. 

The eastern area, like the western, is to a large extent under wheat 
and maize. Immediately south and east of Lake Garda wheat and 
rotation grasses are the leading crops, whilst towards the north-east 
corner of the area maize is dominant. Between Vicenza and ‘Treviso 
nearly half the area is under wheat or cinquantino maize, grown for 
feed. West of the F. Brenta the clay soils carry a relatively high pro- 
portion of permanent meadow, but farther east on the lighter, irrigated 
soils rotation meadow is now more usual. Fruit, vines, and mulberries 
are of outstanding importance around ‘Treviso, one of the principal 
Italian centres for silkworm-raising and an exporter of fruit, especially 
peaches and apples, as well as of its famous radishes. Still farther east 
between S. Dona di Piave and Portogruaro maize yields are excep- 
tionally high. In this coastal district between the rivers Piave and 
‘Tagliamento much land is still being reclaimed. As the soils of the 
new land improve ‘extensively’ grown cereals (wheat, maize) are 
supplemented by leguminous meadow, and eventually vines, mul- 
berries, and fruit trees are introduced. On the plain of Friuli in the 
north-east corner of the region between the rivers Livenza and Isonzo 
maize and rotation meadow (alfalfa) are of equal importance in spite 
of the irregular rainfall, rapid run off, and relative absence of 
irrigation. 

The Marengo plain is a comparatively small but important lowland 
to the south of the Po between Monferrato and the northern bulge of 
the Apennines. It is floored with clayey alluvium, which forms 
excellent soil for wheat, and nowhere else in the Northern Plain does 
wheat occupy so high a proportion of the surface (43%). In addition 
vegetables are grown on a large scale for the industrial populations of 
Alessandria, Turin, and Genoa. The hill-slopes to the west and south 
of the plain are planted with vines. 
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LIGURIA 


The Ligurian region is composed of the seaward slopes of the 
Maritime Alps and Northern Apennines. Projecting spurs frequently 
end steeply at the coast in cliffs so that the very narrow coastal low- 
land is discontinuous. ‘The relief has had an important controlling 
influence on land utilization and on the traditional methods of 
farming. Especially noteworthy are the subdivision of the land into a 
multiplicity of smallholdings and carefully tended plots; the prepon- 
derance of terrace cultivation, mainly of fruit, vegetables, and 
flowers; the subordination of cereals, in spite of potentially high 
yields, to the more specialized crops; and the relative unimpor- 
tance of animals, chiefly on account of the large proportion of 
the higher ground taken up by woodland and scrub. The region, 
whose breadth ranges from about 3 to 10 miles and up to a height of 
about 3,000 feet, forms an abnormally fertile area of intensive pro- 
duction. It may be conveniently divided at Genoa into two unequal 
parts: the Riviera di Ponente to the west, and the Riviera di Levante 
to the east. - . 

The Riviera di Ponente, on account of the protection of the Mari- 
time Alps on the north and its favourable southern aspect, enjoys mild 
winters and springs. ‘These conditions favour the growing of early 
vegetables, such as artichokes, cauliflowers, potatoes, broccoli, and 
asparagus, and the cultivation for export on a large scale of tomatoes 
and flowers (e.g. carnations). The area of flower growing stretches 
along the coast with extensions up the valleys, especially near San 
Remo and Savona (Plate 27). Ventimiglia is only one of several 
well-known flower markets. In addition, citrus trees, palms, vines, 
and olives grow on the small, semi-isolated coastal plains and up the 
surrounding hill-slopes, which are artificially terraced with dry stone 
walls (Plate 28). ‘The olives, especially those grown in the province 
of Imperia, yield oil of exceptionally fine quality. At higher levels, 
particularly in Savona province, there are many orchards of peaches 
and apricots, and above them of pears, apples, cherries, almonds, figs, 
and walnuts. Higher still chestnut and pine woods cover the hill- 
slopes, although in some districts deforestation and neglect have led 
to the spread of macchia (I, p. 455). 

The unusually luxuriant Mediterranean vegetation and crops 
extend east of Genoa into the Riviera di Levante as far as the Promon- 
torio di Portofino, beyond which lemons, oranges, olives, and vines 
usually thrive only in the more sheltered localities. Vines are 


AGRICULTURAL REGIONS gi 


characteristic of the small, flat, river-mouth plains, such as the plain 
of Chiavari, and of some of the hill-slopes. The Cinque Terre, the 
coastal area between Monterosso and Riomaggiore, is particularly 
famed for its vineyards. Olives for the most part are not outstandingly 
important, whilst chestnuts and pines are typical of the higher slopes. 

Ligurian agriculture would undoubtedly benefit from the greater 
diffusion and rationalization of animal husbandry. The adjacent 
mountain zone to the north possesses pastures which could support 
a greater number of sheep and cattle. However, strictly within the 
limit of the region, the pasture available is limited, and between 
1918 and 1930 all animals, except pigs, donkeys, mules, and horses, 
diminished in numbers. Most cattle are in Genoa province and most 
sheep in Savona and Spezia provinces. 


"THE PRE-APENNINES 


The Pre-Apennines extend along the Tyrrhenian coast from the 
Apuan Alps in the north to the Pontine marshes in the south, and 
inland from the coast for 40-60 miles. ‘hey form a region of great 
physical complexity and of diversified soils which have to a large 
extent determined land utilization and agriculture. ‘Three physical 
types, however, dominate the agriculture of the region: the coastal 
plains, low-lying and mostly composed of alluvium; the climatically 
favoured Pliocene and other semi-enclosed basins of the interior; 
and the intervening mountains, plateaux, and hills. 

The coastal plain is most conspicuous in the north around Viareg- 
gio, near the mouths of the rivers Arno and Tiber (including the 
Maccarese), and in the Pontine marshes; in addition between Leghorn 
and Civitavecchia the lowlands of the Maremma have many of the 
characteristics of the larger alluvial plains to the north and south. 
The plain of Viareggio is intersected by numerous irrigation channels 
and covered with vineyards, olive groves, and citrus plantations. 
~The plain of Pisa is mainly given over to pastoral or arable farming 
with vines around its edge and olive and other fruit trees, particularly 
the fig, around Leghorn. The rest of the coastal lowland until 
recently tended to be marshy and malarial and to have a small and 
scattered population. There was little cultivation, most of the land 
affording winter pasturage for cattle, especially in the Maremma, and 
for buffaloes or sheep, notably in the lower Tiber plain. Reclamation 
in many parts has led to the extension of cultivation. Inthe Maremma 
_the pastures have been improved (Plate 26) and the area under cereals 
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(particularly oats and maize) and sugar beet extended. Insummer the 
local white cattle (maremmana) migrate to the higher ground inland. 
In the Maccarese (p. 17) recent reclamation has produced great 
changes: vines have been planted, the area under cereals enlarged, 
milk production increased enormously, and poultry farming become 
of first-rate importance (p. 63). Round and south of the mouth of 
the Tiber sheep are more numerous than cattle. The Pontine 
marshes (p. 17) have been largely transformed under the Fascist 
regime. Land has been drained, woodland and macchia cleared, 
and new agricultural settlements built. ‘To-day wheat, vines (for 
table grapes), and fodder are the staple products, and sugar beet is 
raised on the more fertile land. 

The interior basins and major valleys are agriculturally of consider- 
able local importance. The soil is as a rule naturally fertile and suited 
to vines, mulberries, olives, and cereals. Wheat is the principal 
cereal, usually sown among the vines and mulberries. Olives are 
normally confined to the slopes of the basins. In Tuscany the culti- 
vated products are particularly varied. The alluvial plain of Lucca 
is intensively cultivated, especially around Capannori. Vineyards, 
olive groves, and orchards cover the bordering hills, while chestnut 
woods rise to an upper limit around 3,000 feet. ‘To the south-east 
the wooded Cerbaie hills are flanked on the west by the drained 
marshes of the plain of Bientina and on the east by the largely re- 
claimed Padule di Fucecchio. 'The basin of Florence is partly wooded 
and partly cultivated. An important product is wheat straw for the 
Leghorn hat industry. Immediately north of Florence itself, in the 
Agro Fiorentino, there are large market gardens, while to the south 
flowers are grown both for market and for perfumery. The flanks of 
the Valdarno, particularly the lower slopes, are clothed with magnifi- 
cent vines and olives, below which in rotation grow wheat, potatoes, 
broad beans, French beans, lucerne, and lupins. In the upper part 
of the valley mulberries are important, and beef cattle, particularly the 
white chianina, are reared on the riverside meadows. South of 
Arezzo the reclaimed lands of the Val di Chiana are intensively 
cultivated with vines, wheat, lucerne, tobacco, sugar beet, and 
vegetables, but there are no olives on the valley-floor, where many 
cattle (two-thirds of the total for Arezzo province) are grazed. The 
agriculture of the middle Tiber valley has much in common with that 
of the middle Arno. There is, however, an increasing concentration 
on vegetables, including artichokes, asparagus, and French beans on 
the outskirts of the capital. As Rome extends its boundaries the 
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market gardens are driven outwards in ever widening circles. Toma- 
toes are also an important crop, and orchards are prominent through- 
out the basins and valleys. 

The mountains, plateaux, and hills, which cover by far the greatest 
proportion of the region, present a miscellaneous economy, owing to 
the differences in fertility of the soil derived from the sandstones and 
limestones of varying age, the ancient crystalline rocks, and the recent 
volcanic tuffs. ‘The upper limit of the olive, which is characteristic 
of the drier soils, varies with the rainfall (I, p. 268), whilst the numer- 
ous chestnut groves (Tuscany, 500 sq. miles) are mainly on the 
volcanic soils of the southern part of the ‘Tuscan upland at heights 
between 1,000 and 3,000 feet. In spite of the large amount of wood- 
land (e.g. 40% of the province of Florence is so classified), cereal 
cultivation is outstanding in many areas, with wheat as the leading 
crop up to about 5,000 feet. Until recently the wheat yield per acre 
was low, but now greater attention is paid to the use of selected seed. 
The vine is often grown in association with the wheat, a number of 
districts of both Tuscany (e.g. Chianti) and Latium being noted for 
their wines. In some places the vine is to be seen trailing from one 
olive to the next, and elsewhere it is trained up the terrace walls on 
the hill-slopes. Maize is fairly widespread in ‘Tuscany, but is declin- 
ing in importance farther south. ‘There is a small-scale production of 
cereals such as oats, barley, and rye, which, together with a certain 
amount of lucerne, are grown in rotation with wheat. In Siena prov- 
ince cattle and pig raising are of some importance. Meadows, as 
elsewhere in central and southern Italy, are of little note, but rough 
pasture is fairly widespread throughout the region. Other products, 
limited to particular localities, include vegetables, fruit, notably 
peaches and figs, walnuts, and tobacco. 

The lower slopes of the Apuan Alps to the north of Lucca and, 
more especially, of M. Pisano to the south are noted for extensive 
olive groves. Lucca oil, unlike much of the oil of the region, is 
outstanding for its fine quality. ‘The Tuscan upland is distinguished 
for a wide variety of products. The hills of Impruneta to the south 
of Florence are cultivated with ‘Lugano’ peaches, while farther south 
still around Greve irises are grown for perfumeries. The northern 
part of the Siena trough is mostly well cultivated with cereals and 
fruit trees, and the neighbouring highlands with chestnuts. ‘The 
vines are either pruned to a low height on stakes (Plate 29) or trained 
along the trunks of trees, such as the maple. ‘The ruby wine of the 
Chianti district is so well known that the term chianti classico has 
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been reserved for wine produced in the cornmunes of Radda, Gaiole, 
and Castellina, together with parts of Castelnuovo Berardenga and of 
Poggibonsi, whereas other wines of the district are now known as 
chianti delle colline senesit. ‘The province of Siena also produces 
several other wines of value, such as moscatello (at Montalcino), 
brunello (a strong red wine), and win nobile (at Montepulciano). 
Olives are of considerable importance, and the oil is claimed to be 
some of the best in Italy. Wheat and other cereals are widely grown, 
and beans and potatoes are other noteworthy products. ‘Tobacco 
(of the Kentucky variety) is cultivated between the Val d’Arbia 
(south of Siena) and the Val di Chiana. In the Siena province there 
are about 60,000 cattle, mostly chianina, which are bred for both 
meat and work. There are, in addition, more than 185,000 sheep. 
A curious product made from sheep’s milk is raviggiolo, a kind of 
soft cheese, which is sold in wrappings woven from rushes. Another 
cheese of note in the Chianti district is the marzolino, ovalin shape and 
weighing about a pound. The volcanic hills of Grosseto province 
are for the most part clad with chestnuts. 

The North Latin hills are covered to a large extent with macchia, 
but south-east of Lake Bolsena the vineyards of the Montefiascone 
district are noteworthy, particularly for Est, Est, Est (p. 331). Wheat 
and maize are grown among the hills, but the yield per acre is almost 
everywhere low. 

The Roman Campagna, to the south of the lower Tiber, is a treeless 
stretch of hilly country, partly cultivated and partly monotonous 
grazing land. Near Rome itself the land has been considerably 
improved in recent years by drainage, and the larger estates are 
gradually being broken up. Wheat, oats, and tobacco are the chief 
crops, whilst the expanses of poor grazing land are the home of many 
sheep and of the small but hardy native horse. 

The volcanic Alban hills are picturesque with their vineyards and 
olive and chestnut groves. The wines of the district are famous 
(p. 330), the better known being those of Frascati, Marino, and 
Genzano. 


CAMPANIA 


The Campanian region stretches along the Tyrrhenian seaboard 
from the Mi. Lepini in the north to the plain of the lower Sele in the 
south and inland to the foot of the Apennines. This region is divisible 
into several well-defined subdivisions, whose differences are reflected 
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in the land utilization and in the rapid transitions from one type of 
rural economy to another. Considered as a whole the region is 
agriculturally much in advance of the rest of southern Italy. Basically 
it falls into three main zones: the lowlands, as a rule intensively 
farmed; the surrounding hill-slopes, usually well cultivated up to 
1,650~-2,000 feet; and the higher mountain slopes, with agriculture on 
a restricted scale and a sparse population. 

The lowlands, apart from the narrow inland troughs of the Sacco- 
Liri and the middle Volturno (Latin valley), open on to the coast. 
They include the small plains of Fondi and Minturno, the broad 
plain of Campania between M. Massico and the Sorrentine peninsula, 
and the detached plain of the lower Sele. All of these have areas in 
course of reclamation. 

The Fondi and Minturno plains are respectively protected by 
the Mi. Ausoni and Aurunci from north winds so that they are 
climatically well favoured. On the northern edge of the former plain 
the vine-terraced Terracina district is becoming important for market 
gardening, whilst adjoining the latter area the mild and sunny 
coastal strip between Gaeta and Formia has orange groves. Nearer 
the mouth of the Garigliano figs and carobs flourish and cereals and 
vegetables are grown on newly reclaimed land. 

The Latin valley is not an outstandingly important agricultural 
region. Fruit and nut trees are, however, grown, whilst on the southern 
margin of the Sacco valley there is market gardening (artichokes, 
tomatoes, asparagus, beans) on a small scale, and a little sugar beet 
cultivation. In the Liri valley farther south the farms are even more 
scattered and wheat becomes the main crop. ‘The middle Volturno 
valley is agriculturally unimportant. 

The plain of Campania, especially the large area which extends 
south-east of the F. Volturno in a broad sweep around Naples and 
Vesuvius, is by far the most fertile of these plains. In particular the 
rich volcanic soils extending from the lower slopes of Vesuvius across 
the flat plain to Aversa, Caserta, and Nola are intensively cultivated 
by a dense population. ‘The Naples district is, in fact, agriculturally 
‘one of the most highly developed in all Italy. 

Owing to its favourable climate, in particular its mild winters, the 
plain of Campania is ideal for the growing of early vegetables, of 
which there is a large export to Rome, and even as far as Germany, 
Switzerland, and Austria. In addition to the permanent market- 
gardens (orti stabili, p. 49) on the outskirts of Naples and particu- 
jlarly in the Fosso Reale valley, there is much intensive cultivation in 
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the fields (colture ortensi da pieno campo, p. 49), where the crops 
are grown in narrow strips between rows of elms. In most districts 
vines, olives, fruit trees (figs, peaches, apricots, cherries, apples, 
pears), walnuts, and some cereals (wheat, maize) are grown in associa- 
tion with the vegetables. Elms are often grown with the vine on 
damp ground to assist drainage and to give it protection and support. 
‘They are often heavily shorn, the young branches being sold as vine- 
stakes. However, the peasants in the Naples district are no longer 
growing as many vines as formerly; instead they are concentrating 
on wheat or beans and on the fruit trees. The vegetables, which are 
almost invariably grown under irrigation, are of great variety, includ- 
ing early potatoes, onions, melons, water melons, and artichokes, 
with important crops of cauliflowers, cabbages, and fennel on new 
land or in the neighbourhood of settlements where animal manure 
is available. ‘Tomatoes are the leading irrigated crop in many dis- 
tricts, and legumes, especially peas, French beans, and lupins are also 
widely cultivated. The more important horticultural centres, apart 
from Naples itself, adjoin the foot of the Apennines where water can 
be obtained easily from the subsoil. On the plain generally water is 
raised by irrigation wheels, the more primitive of which are worked 
by animals. In many instances, however, use is now made of electric 
pumps, which can raise water from a depth of 100 feet or more in 
contrast with the maximum of 50 feet with animals. In consequence 
the area under vegetables is constantly being extended. The chief 
centres for market gardening in addition to Naples are Caserta, 
Nola, Sarno, and Nocera. The Caserta district is noted particularly 
for onions and garlic, and also has an important production of maize, — 
olives, and fine-quality hemp. The Terra di Lavoro is the most fer- 
tile district of the whole plain. Vegetables, cereals, fruit trees, and 
vines are grown everywhere. ‘The vines are commonly trained along 
the trunks of poplars, which are planted in lines. North-west of 
Naples the growing of hemp extends beyond the Volturno. The 
plain of Sarno to the east of Vesuvius, though less intensively culti- 
vated than the Terra di Lavoro, produces good crops of vegetables, 
fruit, and cereals, especially near Nocera, where oranges and walnuts 
are grown in addition to the normal crops of the plain. This produc- 
tive area extends south-eastwards via Cava dei Tirreni, important 
for tobacco, to the coast at Vietri and Salerno. 

The plain of the lower Sele, especially the area to the north of the 
river, has, with the completion of some of the reclamation schemes, 
become of some importance for the cultivation of vines, olives, and 
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cereals. Recently tomato growing has spread at the expense of maize 


in the districts surrounding Pontecagnano, Battipaglia, Eboli, and 
Capaccio. 

The hill-slopes are well cultivated up to about 2,000 feet near the 
coast, but farther inland on the clay slopes of the Apennines only up 
to about 1,650 feet. Recently this zone has been undergoing trans- 
formation through the tendency to substitute ground crops for tree 
crops. ‘Trees and market gardens are to be found more especially in 
the immediate neighbourhood of the settlements. Elsewhere arable 
land predominates, the main crops being wheat, maize, and fodder. 
In addition to the lower slopes of the Mi. Lepini, which are planted 


with olives, cereals, and vegetables, and the vine-clad ridge of M. 


Massico, there are more intensively cultivated hill-slopes near Naples. 
The southern part of the Campi Flegrei is planted with vines, while 
the lower slopes of Vesuvius have the appearance of a huge, carefully 
tended garden. Amongst vines, olives, and prickly pear, corn and 
tomatoes are cultivated. Farther south the northern slopes of the 
Mi. Lattari are planted with vines, while at the western end of the 
Sorrentine peninsula around Massalubrense and Sorrento there are 
orange groves. On the terraced slopes of the south of the peninsula 
between Amalfi and Vietri there is intensive market gardening. Here 
there are also vineyards and a number of citrus groves. Lemon 
trees are protected from the cold of night by the boughs of trees 
which are placed on a wooden framework to form a kind of roof. 
Along the coast at the head of the gulf of Salerno carob beans 
are grown. 

The mountain-slopes above 2,000 feet near the coast and 1,650 feet 
inland are covered with rough pasture and woodland, alternating 
with cultivated patches of cereals. Wheat and maize are grown on 
the more fertile soils, but, generally speaking, oats, barley, rye, and 
potatoes are more successful at higher altitudes. ‘The less fertile land 
is usually rested for two or more years after cereals. 

The breeding of pigs, goats, donkeys, and buffaloes in Campania is 
notable in comparison with that of most other regions. Pig keeping, 
which is of growing importance, particularly for the smallholders, is 
common throughout the region, but the herds of buffaloes, now 
diminishing in numbers, are confined to the lower Volturno and Sele 
plains. Cattle and horses are comparatively few, but sheep, though 
less important than formerly, are reared in moderately large numbers. 
There is the usual seasonal migration between the plains and the 
summer pastures of the upper Apennine slopes. 
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THE APENNINES 


The agriculture of the Apennines shows marked regional variations. 
The threefold division of the Apennines based mainly on differences 
of rock type into Northern (sandstones, clays, marls), Central (mainly 
limestones), and Southern (limestones, sandstones, clays), as adopted 
in the physical description in Volume I (p. 300), holds good for the 
agriculture. Nevertheless, further modifications in the agriculture 
are brought about by other physical contrasts. In addition to the 
contrasts between the eastern and western slopes, the great length of 
the range, about 600 miles, extending through 5° of latitude, inevit- 
ably causes marked climatic contrasts between the northern and 
southern ends. Local climatic variations are also brought about by 
differences in altitude, which are often considerable over a small area. 
On the other hand, the relatively small extent of the coastal lowlands 
in the Peninsula permits moderating climatic influences to penetrate 
at least as far as the outer slopes of the mountains, whereas the in- 
terior mountain basins may experience an extreme climate with very 
hot summers and often intense cold in winter. Other factors of great 
importance are the seasonal differences and the annual variations of 
rainfall. In broad terms the summer drought, which is one of the 
main characteristic features of the ‘Mediterranean’ type of climate 
(I, p. 406), lengthens towards the south. Where the drought is severe 
and prolonged, the effect on agriculture is to restrict arable farming 
mainly to the more fertile basins, whilst the surrounding mountains, 
especially in limestone areas, usually afford at the best but rough 
grazing land. 

Agriculture in the Apennines resolves itself into two broad types: 
the characteristically, though not of necessity exclusively, ‘Mediter- — 
ranean’ type of cultivation (olives, vines, various fruits, including 
here and there citrus fruits, wheat, maize), confined in the main to 
the lower hill-slopes, valleys, and basins; and the rearing of animals, 
chiefly sheep, but also cattle and pigs on the Central Apennines and 
goats in the south on the less fertile ground at all levels except the 
highest. There is no hard-and-fast dividing line between the two 
types of economy; in fact there is considerable intermingling owing 
to the seasonal migration of flocks and herds between the mountains 
and the plains, a movement which is practised throughout the Apen- 
nines, but is most characteristic of the centre. High summer pastures 
are especially widespread in the limestone and clayey hill-zones of 
the Abruzzi and Molise. Here thousands of sheep are grazed from 
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June till September, when they return to winter in the plains, especi- 
ally the Tavoliere di Puglia and the Roman Campagna. The prin- 
cipal drove-tracks (tratturi), along which the sheep and other animals 
move, often measure more than 100 yards in breadth, the secondary 
tracks about 60 yards, and the minor ones (tratturelli) 20-60 yards. 
Here and there enlarged sections form resting-places (rzposz), where 
flocks can wait before advancing farther. ‘The flocks of 200-300 sheep 
follow one another at short intervals. At the head is a baggage train 
of horses, mules, and donkeys, which transport various articles, such 
as nets, tents, pegs, utensils for making sheep’s milk cheese (pecorino; 
p. 59), &c. The whole procession is escorted by large white dogs, 
which keep watch at night. Along the central mountain pasture zone 
are a number of rough, stone dwellings where the shepherd can pass 
the night (Plates 31, 32). ‘These seasonal migrations, which date back to 
earliest times, are now of less importance than formerly owing to the 
reduction in the number of sheep. In the Middle Ages the custom of 
winter pasturage in the Tavoliere was always encouraged by the 
royal house of Naples, which derived important revenues from leasing 
pasture land to the sheep farmers. Since the amount of the tax was 
proportional to the size of the flock, large flocks were not unnaturally 
regarded with much favour. Moreover, other owners of big estates, 
including the Church, obtained large incomes from the same source. 
Not until the French occupation of the country at the end of the 
fifteenth century did this practice, harmful to agriculture as a whole, 
receive any check. Changes were very gradual, for the landlord, 
usually an absentee, was opposed to the spread of what to him was the 
less profitable arable farming. With the formation of the unified 
kingdom of Italy in the nineteenth century reforms became more 
stringent. Many of the ancient tratturi were ploughed up or made 
into roads, much of the winter grazing was converted to arable, and, 
consequently, the number of sheep dwindled. 


The Northern Apennines 


In the Northern Apennines there is a fairly clear-cut distinction 
between the agriculture of the lower, outer hills, the interior basins, 
and the more inaccessible, inner chains, and also marked contrasts 
between the south-western (Tyrrhenian) and the north-eastern 
(Emilian) slopes. 

The Tyrrhenian slope, embracing parts of the compartments of 
Liguria and Tuscany, is differentiated by the larger number of trees 
and cultivated plants which are characteristically ‘Mediterranean’. 
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Thus, for example, the upper limit of the olive extends to 1,600 feet, 
or even 2,000 feet on sheltered slopes. In the Ligurian Apennines 
the vine flourishes to above the limits of the olive among patches of 
sown crops (cereals, potatoes, fodder), but the dominating feature of 
the mountain slopes are chestnut woods and beech coppice. The 
western slopes of the Etruscan Apennines are also well wooded with 
chestnuts (1,000-3,000 ft.), especially adjoining the Garfagnana, and 
with beech (3,000-5,200 ft.). The valleys, however, are richly cul- 
tivated with tree and ground crops. Amidst olives, mulberries, and 
vines (up to c. 2,000 ft.) grow crops of wheat (up to c. 5,000 ft.) and 
maize. 

The Emilian slope has a more extreme climate than the Tyrrhenian, 
so that many typically ‘Mediterranean’ tree crops are absent. The 
olive grows only in the extreme east in Forli province and to a limited 
extent near Bologna. Agriculture in many districts is hampered by 
difficulties of water supply (excess in winter; scarcity in summer) as 
well as by landslips and calanchi (I, p. 489), though efforts have been 
made of late to regulate streams and rivers and to control soil erosion 
(the Brisighella scheme, p. 21). On the outer slopes cereals (maize 
at lower levels, rye at higher) are grown among vines, which are 
planted to a height of about 2,600 feet. In addition, there are orchards 
of pears, apples, and plums. Most of the productive land lies below 
3,200 feet. Between Turin and Alessandria the relatively low, clayey 
hills of Monferrato, which form a northward extension of the Apen- 
nines, are richly clad with vines, especially along their southern, 
sunny slopes. ‘The sparkling wines of Asti, such as Ast: spumante, are 
very well known. Asti is also a notable centre for asparagus growing. 
The rounded summits in the interior of Monferrato are grass-covered, 
except where they have been ploughed for cereal cultivation. Wheat 
is the main corn crop both here and to the south of the F. Tanaro, 
while in the somewhat similar hill country of the Langhe walnuts 
are also important. On the eastern flank Acqui occupies a position 
corresponding to that of Asti, and like it is an important centre of the 
wine trade. ‘To the west of Monferrato there are extensive market 
gardens near ‘Turin. 

The interior chains of the Northern Apennines above about 3,200 
feet are for the most part unproductive. On account of poor soils, 
steep slopes, and high altitudes, arable farming is so difficult that 
peasants from some areas have migrated to coastal industrial centres 
(e.g. Genoa) or have sought employment abroad (II, p. 629). In 
addition, owing to the scarcity of pasturage, except in the north- 
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eastern provinces of Modena, Reggio, and Parma, animals are, gener- 
ally speaking, of little importance. In contrast with the general 
agricultural poverty of the higher zones, the smaller interior basins 
are usually productive. ‘The Mugello basin, for example, consists of 
an elongated trough, along the north-western edge of which flat- 
topped ridges and hills are clad with vines and fruit trees. "The Casen- 
tino is a similar but somewhat smaller depression farther south. Here 
the surrounding hill-slopes, 1,000-3,000 feet high, have considerable 
areas covered with chestnuts, while forests of beech, oak, and fir clothe 
parts of the higher slopes. 


The Central Apennines 


The Central Apennines are composed of several contrasting types 
of country. The high eastern ridges and blocks are usually of lime- 
stone and, as a rule, divided by deep and narrow valleys, whilst clays 
and sands predominate in the south-east. On the other hand, in the 
west the generally less elevated ridges and plateaux, composed mainly 
of sandstones in the north but limestones farther south, are separated 
here and there by well populated Pliocene basins and other agricul- 
turally important depressions. 

Compared with the Northern Apennines cultivated products, 
chiefly cereals and fruits, are grown in more restricted areas, parti- 
cularly the basins, mainly because of the thin soils over much of the 
limestone, as, for example, on the extensive Aquila plateau. In spite 
of these superficial limitations, there is a surplus of food available for 
export from many provinces, especially to Rome, owing to the small 
average population density. [he most intensively farmed areas are 
mainly on the lower outer slopes, particularly in the east, on the allu- 
vial floors and surrounding slopes of the many interior basins (e.g. the 
Val Tiberina in Umbria, the Fucino and Sulmona basins in the 
Abruzzi), and, to a somewhat lesser extent, among the sandstone 
hills of the province of Perugia. To the south the treeless plateaux 
of the Abruzzi and the gentler sandstone and clay hills of the Molise 
afford vast summer grazing lands for sheep and goats. 

The Mediterranean zone of vegetation extends to greater heights 
than in the Northern Apennines, but is less extensive in area. The 
olive normally grows below 1,600—2,000 feet, but on protected sites, 
such as south-east of the Fucino basin, its upper limit reaches to as 
much as 2,750 feet. In the middle and high mountain zones farming, 
except in the upper and bleakest areas, is usually a mixture of arable 
and pastoral, land utilization being governed by local conditions of 
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soil and climate. Above the limit of the vine, which is grown almost 
universally, either in association with other crops as in Umbria, or 
else in vineyards as along the Adriatic slopes in the Abruzzi and 
Molise, cereals (wheat in particular, but also some oats and barley, 
and a little rye) are cultivated, whilst temperate fruits (apples, pears, 
plums, cherries) as well as potatoes are grown extensively in spite of 
poor yields. Livestock throughout the region does not reach a high 
standard. In Umbria cattle, bred chiefly for draught purposes, are 
relatively small in numbers and of poor quality, though rotation 
meadow is of some importance. In the Abruzzi and Molise also the 
number of cattle is small, but is increasing in spite of a shortage of 
fodder. In both compartments pigs, though not numerous, out- 
number the cattle and are of special significance to the small farmer. 
Sheep are important in the Abruzzi and Molise (Table 12). 

The salient agricultural features of the main subdivisions of the 
Central Apennines, considered from north to south, are as follows: 

In the Roman Apennines the fertile and well-populated floor of 
the upper ‘Tiber valley is in striking contrast with the wooded and 
practically deserted surrounding mountain slopes. ‘The wide northern 
section of the valley, known as the Val 'Tiberina, is particularly well 
cultivated, mainly with wheat and tobacco. ‘The eastern limestone 
Catria and Sibillini ranges are partly wooded and partly grass-covered, 
crops being restricted to the immediate neighbourhood of settlements. 
Pig keeping, however, is of some note and Fabriano is a centre for 
pork products destined for export. Generally speaking, agriculture 
on the higher slopes is only of a subsistence type. East of the Mi. 
Sibillini along the margin of the Adriatic Coastland, limestone and 
sandstone rocks are intermingled, and farming is comparatively in- 
tensive. Potatoes, wheat, beans, and vegetables are grown, as a rule, 
amongst olives and vines. 

The Umbrian region (parts of the provinces of Perugia and 'Terni) 
is characterized in the north by comparatively low, undulating hills 
of sandstone, interrupted by the Tiber and Foligno basins with their 
Pliocene clays. Farther south in Terni province the steeper and bolder 
limestone ridges are separated by many smaller basins, and introduce 
a harsher note into the landscape. Land utilization shows a diversity 
in keeping with the variety of rock formations. Both the Tiber valley 
to the south of Perugia and the Foligno—Spoleto depression are well 
cultivated. In the Tiber valley wheat, tomatoes and vegetables (e.g. 
artichokes, cabbages, onions, melons, peas, beans) are cultivated, 
the main horticultural centres being Perugia itself, Torgiano, Deruta, 
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and Marsciano. In the Foligno—Spoleto depression, in addition to 
wheat, a considerable amount of sugar beet is grown. Amongst the 
hills and on the lower mountain slopes cereal cultivation is widespread. 
Wheat is the chief corn crop; maize, oats, and barley are also grown, 
but yields are below the average. Vines (chiefly in Perugia province) 
and olives (up to 2,300 ft. in ‘Terni province) are planted, as a rule, 
in association with the cereals. A great variety of fruit trees is grown, 
including apples, pears, quinces, peaches, apricots, cherries, as well 
as almonds, walnuts, and hazel nuts, whilst Amelia is renowned for 
dried figs. Wheat is intensively cultivated in the Terni basin, but in 
the south-east of Umbria, where the ground is higher and the soil 
thinner, cultivated crops, except potatoes, are relatively unimportant. 
Near Spoleto and Norcia there are chestnut groves. In this area, too, 
truffles are a notable product, many being exported to France. Most 
of the south-eastern limestone area is, however, fit only for grazing 
sheep, which are reared not only for wool or milk but also for meat— 
an unusual practice in Italy. The hardy local cattle of Umbria (peru- 
gina) are bred mainly for work but also for meat. The general stan- 
dard of animal husbandry is, however, low. 

Sabina is dominated by the limestone blocks of the Mi. Sabini and 
Mi. Ernici and Simbruini. The slopes of these mountains below 
1,650 feet are clad with olive trees, and Rieti province produces 
oil of the finest quality. Neither vines nor cereals are of much impor- 
tance on account of the thin, dry soil. Some sugar beet is grown 
in the Rieti basin, but is of little importance, the area being near the 
southern limit of cultivation. The higher mountain slopes of the 
region afford sparse pasturage for sheep. 

The Aquila plateau, a region mainly of bleak, undulating, lime- 
stone highlands, has remained isolated and backward. ‘The severity 

of the climate and the infertility of the soil combine to discourage 
settlement. Only the larger basins (Fucino, Aquila, and Sulmona) 
are comparatively well peopled. The flat Fucino basin (area c. 60 sq. 
miles), which was drained during the latter half of the nineteenth 
century, now contains good agricultural land, farmed scientifically with 
‘modern implements and fertilizers. ‘The chief products are cereals, 
including maize, rotation grasses, and sugar beet; there is also some 
dairy farming. The mountains bordering the basin are clad with 
olive trees up to an extreme height of 2,750 feet. On the sides of the 
narrower Aquila basin, drained by the F. Aterno, almond trees flourish 
up to a height of about 3,000 feet. These trees are also characteristic 
of other sheltered valleys of the Abruzzi owing to the relatively high 
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summer temperatures. The Sulmona basin, like that of Fucino, is 
well cultivated with cereals and fruit trees (e.g. olives, almonds), 
much of the land being under irrigation because of the small rainfall. 
Around the small towns of Popoli and Sulmona on the edge of the 
basin, vineyards are becoming increasingly important. The higher 
and wilder country to the south of the Sulmona basin, including 
Marsica, is poor and stony grazing land which extends into the Molise, 
and many of the high pzanz, such as the Piano delle Cinquemiglia 
are used for pasturing sheep and goats in summer. 

The Abruzzi Apennines are composed mainly of high limestone 
mountains. ‘The upper zones are uncultivated and suitable only for 
sheep and goats. ‘The lower outer slopes are, however, more fertile, 
particularly where sandy or clayey formations rest on the limestone. 
Here the population becomes denser, and olives (below 2,000 ft.), 
vines, and cereals are more prominent. 

The Meta and Matese plateaux form a continuation of Sabina and 
of the Aquila plateau, which they closely resemble. The more elevated 
parts of these limestone plateaux afford summer grazing for sheep 
which migrate annually to and from the lowland plains of Latium. 
The lower hill-slopes above the Liri and Volturno valleys to the south 
are, in contrast, clad with olives, which grow either alone or in associa- 
tion with wheat, maize, or vines. 

The Molise consists of an undulating hill land of sandstones, clays, 
and marls, different in character and lower than the limestone plateaux 
to the north. Although deeply dissected by streams the country has 
a gentler aspect than the rest of the Central Apennines. Formerly 
much of the region was wooded or covered with scrub, but excessive 
cutting and uncontrolled grazing by sheep and goats have destroyed 
this and facilitated soil erosion, which is accentuated by heavy seasonal 
rains. ‘here are considerable areas of hill pasture, but even these are 
barely able to support the large flocks and herds, which migrate annu- 
ally in May and June from the plain of the 'T'avoliere di Puglia and 
from the Roman Campagna before the grass dries up, but return in 
September to avoid the severe winter climate (p. 62). In addition to 
the migratory flocks, many other animals are kept throughout the year 
in the mountains by the small farmer who runs 10-20 sheep and a few 
pigs and goats. In winter when the ground is snow-covered the sheep 
are folded and fed on bean and maize litter, as well as on hay, sainfoin, 
and sometimes a little bran, lightly salted. [Throughout the region 
sheep are kept either for their wool or for their milk, which is made 
into cheese of various types by simple and primitive means. The 
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wool of the permanent flocks is often of poor quality because of the 
irregular winter feed; that of the migrant sheep is clipped in April 
and sold in the Foggia market before they leave for the mountains. 


The Southern Apennines 


The Southern Apennines form.a complex region mainly of lime- 
stone blocks and ridges rising from a sandstone floor in the west, and 
relatively lower hills of clay or sand in the east. Except on the more 
fertile slopes of the basins and valleys and particularly around Bene- 
vento and Avellino, agriculture is for the most part difficult. The 
principal adverse factors in the west are steep, precipitous slopes, 
thin or scanty soils, and an inadequate water-supply, and in the east 
long dry summers, unstable surfaces which give rise to landslips, 
infertile soils, the incidence of malaria in basins and valleys still liable 
to flood during the winter, and the general poverty and agricultural 
backwardness. 

Agriculture is more prominent along the Tyrrhenian shore than 
along the eastern flank of the mountains. Generally speaking, it 
extends to greater altitudes within the valleys opening up from the 
coast than in the corresponding zone of the western slopes of the 
Central Apennines, but does not penetrate a great distance inland. 
Although scattered olives are widespread (upper limit, 2,500 ft. in the 
Avellino basin), Mediterranean tree crops generally are restricted by 
the dryness or poverty of thin mountain soils. This is especially true 
in the east of the region, except for the richly planted volcanic slopes 
of M. Vulture and a few interior basins and valleys where local con- 
ditions sometimes permit a greater production of tree and other crops. 
The middle and upper slopes (above 1,600-2,000 ft.), though occa- 
sionally forested, are sometimes ‘extensively’ cultivated with cereals; 
but most of the higher ground offers, as a rule, no more than rough 
summer grazing for sheep and goats. 

The olive, although fairly widespread, is most intensively grown 
on the hill-slopes of the fertile and wooded Benevento basin, in the 
Cilento district, and on the north-eastern slopes of M. Vulture. In 
no district, however, is the tree of more than local economic impor- 
tance. ‘I'he vine is notable chiefly in the Avellino and Benevento 
basins, less important vine districts being the Calore and Sele valleys 
in the west, and M. Vulture in the east. Viticulture in the Lucanian 
Apennines is of little importance. Other tree crops, usually of limited 
value, include various fruits (e.g. the pears of the Avellino basin, 
apples, peaches, apricots, cherries, &c.) grown near the settlements, 
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and nuts (especially hazel nuts around Benevento and Avellino). 
Chestnut woods are rare, except here and there in Benevento, Avel- 
lino, and Salerno provinces and on M. Vulture. } 

Wheat is the most common of the cereals, but is grown principally 
on the lower hill-slopes. The yield per acre is low, particularly in 
Lucania, where the rainfall is small and uncertain and the farming 
methods backward. In Campania, which has a much larger popula- 
tion, wheat production is insufficient for local needs so that imports 
are necessary from other parts of Italy. Maize, grown mainly for 
fattening pigs, is of less importance.. The chief maize-growing areas 
are in the Benevento and Avellino basins, but again the production 
per acre is not high. Oats, a characteristic crop of less fertile soils, is 
raised for fodder chiefly in the Potenza province of Lucania. In 
addition, there is a small-scale production throughout the region of 
barley and rye. Tobacco growing is of some importance in the west, 
more particularly near Benevento. Market gardening is on a small 
scale and entirely for local needs. ‘The produce of the neighbourhood 
of such towns as Benevento, Melfi, Potenza, and Lagonegro, and of 
the upper Agri basin, includes potatoes, tomatoes, cabbages, cauli- 
flowers, Cayenne pepper, and onions. Towards the north of the region 
around Avellino and Benevento bee-keeping and, on the larger mas- 
serie, poultry farming (especially turkeys) are moderately important. 

Livestock, owing to the lack of good pastures and the small pro- 
duction of fodder, enters little into the economy of the region. Many 
of the cattle, including cows, are used as elsewhere in the Apennines, 
for draught purposes. Pig keeping is of moderate importance, but 
numbers are increasing in Campania. Sheep and goats, which out- 
number all the other livestock put together, are reared to a fairly 
large extent on both the Campanian and Lucanian Apennines, though 
in Campania the number of sheep has dwindled in recent years. 
There is a seasonal migration of sheep between the rough summer 
grazing lands of the interior highlands (e.g. Mi. Taburno, Picentini, 
and Alburno) and the plain of Campania. 


CALABRIA 


The Calabrian peninsula consists almost entirely of steep-sided, 
flat-topped plateaux of resistant and relatively infertile, crystalline 
rock, fringed and separated by lower areas of dissected sandstones and 
clays, including most of the productive land. The coastal fringe is 
widest along the Ionian coast, but, as a rule, is less intensively farmed 
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than the very narrow, discontinuous belt which occupies a correspond- 
ing position on the ‘Tyrrhenian slope. On the lower ground Mediter- 
ranean trees and crops grow in abundance and are often of great 
variety, particularly in the southernmost province of Reggio Calabria. 
In clear-cut contrast the central zone of plateaux is for topographical 
and climatic reasons of small agricultural value, though considerable 
areas of the natural forest (chestnut, oak, beech) have been cleared. 

For the production of citrus fruits Calabria is second only to Sicily 
amongst the compartments of Italy. Oranges and bergamots are pre- 
dominant, and grow chiefly along the narrow western coastal strip 
and up the valleys to a height of about 1,000 feet. Only on the most 
favourable slopes is this height exceeded (1,300—1,475 ft.). Lemons 
and citrons occupy a much smaller area; tangerines are of compara- 
tively little importance. Oranges are, as a rule, grown in association 
with other fruit trees and sometimes amongst elms and mulberries. 
In the province of Reggio, which has the greatest number of fruit 
trees, only about one-eighth of the citrus acreage bears oranges 
alone. 

Vineyards, partly on account of past ravages of phylloxera (p. 37), 
are less extensive than might at first be expected. The chief areas are 
in the Mesima—Gioia plain on the west coast and near Locri on the 
east coast. It is customary for the vines to be planted in rows about 
a yard apart between which French beans, peas, potatoes, and so on, 
are sometimes sown. The upper limit of viticulture in Calabria aver- 
ages roughly 2,000 feet. ‘The amount of wine produced is small (av. 
1931-3, 618,000 hectolitres) and is insufficient for local needs, so that 
additional supplies are imported from other parts of the country. 
Olives are grown throughout the region to an upper limit averaging 
about 2,000 feet, but extending in some areas to 2,500—2,600 feet. 
The largest number of trees are on the Gioia plain and behind Palmi 
where they are often grown in association with fruit trees and vines. 
Of the 160,000 acres of olives in Reggio province about 100,000 are 
thus interplanted. Fruit trees, which flourish mainly in coastal areas 
where the population is densest, are of great variety and include 
apples, pears, peaches, figs, and mulberries. Calabria is one of the 
principal regions of Italy for the production of dried figs and also for 
silkworms, which are fed on the leaves of the mulberry. Almonds, 
walnuts, and hazel nuts grow along the coast, and chestnut woods 
occupy extensive areas of the higher ground (c. 1,000-3,250 ft.), 
especially on the southern slopes of the Sila and on the western side 
of Aspromonte. 
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Owing to the preponderance of forested, mountainous country, 
arable land amounts to less than one-third of the total of the region 
(cf. 40% for all Italy). Rather less than half the arable surface is 
under wheat, but yields, as everywhere in southern Italy, are below 
the average for the whole country. Other corn crops (maize, barley, 
oats, rye) are grown on a small scale. ‘The Marchesato district to the 
south-east of the Sila is one of the principal wheat-growing areas. 
Although natural conditions are not really favourable to grains, the 
spread of bean cultivation for fertilizing the land has led, especially 
on the Ionian coast of Reggio, to the ploughing up of lighter soils 
formerly under pasture. Two-year rotations are typical; thus around 
Palmi on the Tyrrhenian coast wheat often alternates with French 
beans, and maize with lupins. The poorer soils of the plateaux 
are generally given over to rye or potatoes. In addition to the 
legumes mentioned above, peas, chick peas, lentils, lucerne, and 
tares are grown on a small scale, while red and white clovers are 
common. 

Market gardening is limited mainly to the coastal strip, especially 
in the province of Reggio, where cauliflowers, cabbages, and tomatoes 
are extensively cultivated. Other products include early potatoes, 
artichokes, onions, garlic, melons, and fennel. A certain amount is 
grown for export, and there are several factories at Corigliano (north 
of the Sila) which can tomatoes. 

Animal husbandry is not of outstanding importance. Sheep and 
goats predominate owing to the lack of rich pasturage, though the 
number of pigs is fairly large. Cattle, on the other hand, occupy a 
subordinate position, most being used for draught purposes. There 
is an annual migration of animals to higher pastures in April, and 
back to the lower ground in October or November. 

_ In the Catena Costiera of Paola only the narrow, terraced, coastal 
zone is well cultivated. From Cetraro to Amantea there is an almost 
continuous line of citrus plantations, which in the north include 
lemons and citrons. Between Amantea and Nocera the coast is especi- 
ally rich in vines and fruit trees, including peach, fig, olive, and mul- 
berry trees, as well as in vegetables, which are grown under irrigation. 
The mountains are uncultivated, but are clad with magnificent chest- 
nut groves. 

The Crati valley, to the north-east of the Catena Costiera, is for the 
most part treeless arable and grazing land. The densely populated 
surrounding slopes are clothed with vines, olives, and a few citrus 
groves, especially round Cosenza. 
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The Sila, east of the Crati valley, is of little agricultural value on 
account of its high elevation (mostly above 5,000 ft.) and granite and 
schist rocks. Only the lower, outer slopes of the massif are planted 
with olives or cereals. The gently rolling plateau surface as a whole 
is covered with chestnut woods, and, at high levels, with beech and 
pine forests. Where trees have been cut down the ground is covered 
with grass or bracken, affording rough pasturage in summer. In 
winter the whole area is snow covered. 

The Catanzaro trough, which separates the Sila and Serre massifs, 
is composed partly of scrub-covered alluvium and partly of more 
fertile Pliocene sands and clays. ‘The marginal hill-slopes are well 
cultivated, chiefly with olives, vines, figs, and cereals. The flat allu- 
vial plain of S. Eufemia on the west coast, where some rice is grown, 
is undergoing reclamation (p. 20). | 

The granites and schists of the Serre, like those of the Sila massif, 
are covered with large patches of chestnut and beech forest. In the 
interior basins, however, the area under cultivation has increased as 
a result of deforestation. The western slopes of the Serre are for the 
most part rough pasture. 

The Monte Poro plateau occupies a semi-isolated position to the 
west of the Serre. The greater part of the narrow coastal plain which 
surrounds it on three sides is very fertile. There are citrus trees, 
olives, vines, figs, and cereal land on the north coast, especially around 
Briatico and ‘Tropea, and vineyards along the eastern and southern 
edges. The plateau surface is largely cultivated with cereals and 
beans. 

The Gioia plain of sands, gravels, and clays is richly cultivated. 
Behind the coastal margin of vines and citrus trees there are large 
plantations of olives extending up the lower slopes of the Aspromonte 
to the south. The Mesima valley to the east of M. Poro is chiefly 
pasture land. 

The Aspromonte, at the southern end of the peninsula, is the 
highest of the crystalline massifs (Montalto, 6,418 ft.). On the west 
the narrow coastal plain south of Villa S. Giovanni is intensively © 
cultivated with terraced orange plantations up to an elevation of 850 
feet. At higher altitudes, especially around Reggio, olive groves 
extend to an upper limit of approximately 2,000—2,500 feet. At still 
greater heights (up to 3,000 ft.) a thick belt of chestnut woods stretches 
from north to south. Along the south coast the cultivation of citrus 
fruits, mulberries, olives, and market-garden produce is interrupted 
where the marshy courses of the fiumare (I, p. 343) cut across the 
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PLATE 30. A Tuscan farmstead 





PLATE 31. The seasonal migration of sheep in the Apennines 





PLATE 32. Migrating sheep folded for the night 
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plain. Inland the southern slopes of the Aspromonte are frequently 
covered with macchia. At higher levels the pzani are sometimes culti- 
vated with rye and potatoes, or else afford summer grazing. The 
highest zone is wooded with beech and pine. 

The Tertiary coastal belt extends along the whole of the eastern 
side of Calabria. South of Catanzaro the strip of intensive cultivation 
is often narrow, though usually extending up the terraced valleys. 
The richest areas are around Locri (citrus fruit, figs, vegetables, 
olives), and between Badolato and Squillace, particularly in the neigh- 
bourhood of the villages, where on carefully tended smallholdings 
grow citrus trees, almonds, olives, vines, mulberries, and cereals. 
North of Catanzaro the coastal plain-is backed by the flat-topped 
Pliocene hills of the Marchesato, which afford open grazing land 
alternating with fields of wheat and beans. 


THE APULIAN REGION 


The Apulian region stretches from the Adriatic to the Southern 
Apennines and from the gulf of Taranto to the F. Fortore, and is 
characterized by several contrasting types of relief. The riverless 
limestone plateaux of the Murge and M. Garagno stand out in clear 
contrast with the stream-furrowed surfaces of the 'Taranto—Tavoliere 
corridor and the Tavoliere lowland. Land ultilization has been 
governed partly by the limitations set by these physical features. 
Climate, which is of the Mediterranean type at its most extreme, is of 
particular significance. Dry summers, to which must be added the 
difficulty of irrigation, have encouraged the cultivation of various 
drought-resisting trees, such as olives, certain fruit trees (e.g. figs, 
peaches, apricots), almonds, and vines, particularly in the 12-mile 
wide, terraced, coastal zone of Bari province. Next in importance 
are ‘extensively’ grown cereals (wheat, oats, barley), for the most 
part on the Pliocene soils of the 'T'avoliere plain, especially in the area 
around Foggia, and also immediately to the west of the Murge in 
Matera province. Grain yields, however, do not exceed the average 
for Italy owing to the small and uncertain rainfall. Other crops 
including market-garden produce (e.g. tomatoes, cauliflowers, onions, 
early potatoes, melons) and in the south-east tobacco and cotton 
are grown in restricted areas, where, on account of the presence 
of ground water, irrigation is possible. In spite of the low rain- 
fall throughout the region there is remarkably little land which is 
completely unproductive (Apulia 3-794). In fact the cultivation of 
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tree-crops and cereals is constantly being extended at the expense of 
grazing land both in the Tavoliere and on the Murge, where problems 
of water-supply have always been particularly acute. The roughest 
and poorest pastures are, however, still given over to sheep and goats, 
both of which are numerous but decreasing. Richer pastures are 
scarce and cattle, in particular cows, are very few in number. The 
breeding of horses, donkeys, and mules is important in many 
districts, as in Bari province. 

In the Taranto—Tavoliere corridor agriculture suffers from many 
handicaps, traceable directly or indirectly to physical or climatic 
causes. ‘The narrow coastal plain, in spite of the partial completion of 
reclamation schemes, is still inhabited by an extremely small farming 
population especially west of the F. Bradano. Except for the wooded 
swamps of the Sinni delta most of the coastal plain, which once sup- 
ported prosperous Greek colonies, is treeless arable land, meagrely 
cultivated with cereals, a few vegetables and citrus trees, or else con- 
sists of grazing land to which flocks from the mountains descend for 
winter pasturage. In the Metaponto district some attempt is now 
being made to grow cotton in rotation with cereals and fodder crops. 
Along the flat terraces above the plain there are patches of olive trees 
and a few vines. There is, however, a well-known and extensive grove 
of ancient olives between Palagiano and Massafra to the north-west 
of Taranto. ; 

Inland from the coastal plain the Pliocene clays and sands have 
been dissected by the rivers into long, narrow, flat-topped ridges, 
normally liable to landslips. The intervening valley-floors are mostly 
deserted and, like the coastal plain, plagued with malaria. Apart 
from the Matera district, agriculture is in a very backward state, the 
whole stretch of country as far as M. Vulture bearing every evidence 
of poverty and neglect. The rivers (Sinni, Agri, Cavone, Basento, 
Bradano) like all those of southern Italy are subject to alternate flood- 
ing and drying up, according to the season. Part of the programme 
for land improvement includes the regulation of their flow wherever 
practicable. At present the valley bottoms are little cultivated apart 
from one or two specially favoured areas, such as the district around 
S. Archangelo in the Agri valley, where there are some market gardens. 
It is considered that it may be possible to grow cotton in the valleys 
up to 40 miles from the coast. The flat-topped ridges above the 
valleys, where the greater part of the scanty population lives in semi- 
isolation, are for the most part little cultivated, though in some places 
olive trees and vines grow up to a height of as much as 2,750 feet, and 
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at lower levels, particularly in more sheltered localities, there are occa- 
sional orchards of cherry or fig. The growth of trees is much handi- 
capped by the deep cracking of the clay soil in summer. Wheat is 
grown but the yield is small; moreover, it is usually necessary for the 
land to lie fallow before a second crop is possible. Generally speaking 
the hill-slopes form but poor pasture for sheep and goats, much of the 
uncultivated land below 1,300 feet being covered with macchia. At 
higher altitudes there are occasionally small remnants of forest (oaks 
and chestnuts, 1,300-3,275 ft.; beech and a few conifers above). In 
the east, under the high edge of the Murge plateau, the Pliocene clays 
are more productive, oats and wheat being the main crops. Around 
Gravina and Altamura vines and beans in addition to cereals are 
grown to a considerable extent. ‘Tomatoes are intensively cultivated 
around Taranto. 

The Salentine peninsula in common with the Murge is without 
rivers or streams except for the temporary canali in winter. There is, 
however, almost always some ground water available between the 
dry longitudinal ridges (serre) south of Lecce. Springs issuing at the 
foot of the limestone are held up in the deposits of tufa or accumula- 
tions of terra rossa which fill the depressions between the serre. 
Hence the southern tip of the peninsula is characterized by alterna- 
ting bands of cultivated and uncultivated land. ‘The cultivated strips, 
which have the appearance of great fertility, contain many small 
settlements among which olives, vines, figs, and almonds grow in 
profusion. Between Nardo and Galatina market gardening is of some 
importance, early potatoes being a characteristic crop. Lecce pro- 
vince grows important crops of tobacco and a fairly large amount of 
barley. The uncultivated serre, like much of the flat Tavoliere di 
Lecce farther north, afford grazing for sheep. Between Lecce and 
Brindisi there is a further fertile zone yielding fruits (grapes, figs), 
cereals, and market-garden produce (e.g. melons, tomatoes). ‘The 
Brindisi district is noted for the production of seed for vegetables 
(cauliflowers, onions, leeks, lettuces). 

The eastern slopes of the Murge, in spite of the rainfall deficiency 
in summer (Bari; June—Aug., 2-9 in.), are remarkably productive. 
From Brindisi to Barletta the terraced slope of the plateau to a depth 
of at least 10 miles is covered with a series of rich olive groves, vine- 
yards, and orchards, intermingled near the coast with market gardens 
and on the higher ground farther inland with patches of arable land 
(Fig. 30). The olive is dominant nearest the sea, with carefully tended 
groves extending along the almost continuous band of tufa which 
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broadens to nearly 5 miles below the Ostuni—Fasano scarp. On the 
terraced slopes above the narrow coastal belt the olive as a rule grows 
in association with other trees. Almost all olive trees are to be found 
within 134 miles of the sea and below the 1,000-foot contour. Market 
gardens, sometimes irrigated, are commonest near the larger coastal 
towns, e.g. Monopoli, Bari (noted for cauliflowers, cabbages, vege- 
table seed), and Barletta (well known for onions). Carob beans are 
another important product of the coastal zone, especially near Mono- 
poli and Bari. Of the fruit trees the chief are the peach, apricot, pear, 
and fig. In addition there is a large production of cherries in the dis- 
trict surrounding Bisceglie. Between Trani and Barletta vines are 
planted on the small coastal plain up to about 300 feet, but the more 
extensive vine zone is 5-124 miles inland and at an elevation up to 
1,300 feet. Though the vine is usually grown alone, it is also culti- 
vated among olive or almond trees. The wines produced in the region 
(e.g. the red wine of Barletta) are mainly for local consumption. 
Since they are more full-bodied and alcoholic than those of the rest 
of the country, they are often used in blending. 'The almond is grown 
extensively; it prefers the drier calcareous soils of the higher ground 
(650—1,300 ft.) and is rarely met with at sea-level or more than 154 
miles from the coast. There is a large export of shelled almonds from 
Bari. Wheat, oats, and beans are, generally speaking, cultivated at 
still higher levels (up to c. 1,475 ft.) above the main zone of tree crops. 
Around some settlements, such as Cisterno (1,293 ft.), Locorotondo 
(1,345 ft.), and Alberobello (1,365 ft.), wheat is grown among the 
vines. Market gardening is possible in some areas where there is a 
sufficiency of ground water, e.g. Noci and Acquaviva (onions, garlic), 
Gioia (turnips, chicory). The highest zone of the Murge plateau to- 
wards its steep western edge is practically deserted, and the dry, 
stony surface is divided into large and lonely sheep runs. 
The Tavoliere di Puglia, the flat, treeless lowland to the north of 
the F. Ofanto, suffers like the rest of the region from scarcity of water 
in summer (Foggia; rainfall June-Aug., 3-0 in.). The drought is 
severe and prolonged, and the heat is great. The land becomes hard 
and dusty, and after the grain harvests in May and June the plain 
turns yellow or brown until revived by the autumn rains. This 
desolate appearance is particularly characteristic of the central area, 
where for many centuries wheat has been the main cultivated product, 
with oats as an alternative crop. A feature of Foggia and Cerignola 
is the large, round, cemented walls of the silos into which the grain 
is poured and then sealed to ensure perfect preservation. The other 
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outstanding branch of the agriculture of the Tavoliere, also of ancient 
practice, is sheep farming. Until about the middle of the last century 
huge numbers of sheep were kept on the plain in winter, but driven 
along the broad drove-tracks (tratturi) on to the Apennine pastures in 
summer, whence they leisurely returned during the autumn, In 
recent years the number of sheep has been reduced considerably 
owing to the decreasing amount of fodder and winter pasturage 
available on the plain. There are very few cattle or pigs, but a fairly 
large number of goats. Between Foggia and Cerignola cultivated 
land, which is increasing in extent, alternates with grazing land, whilst 
around Cerignola there are many newly planted olive trees, almonds, 
and vines. North of Margherita di Savoia, where early potatoes 
are grown, the coast is low and, in winter, swampy owing to the 
overflowing of the rivers and streams which drain to the gulf of 
Manfredonia. ‘The malarial coastal plain, which stretches north to 
Manfredonia, is undergoing reclamation, but at present is agricul- 
turally unimportant. ‘The Pliocene and Pleistocene terraces which 
rise gradually round the plain to the neighbouring highlands are 
often relatively fertile and are planted with fruit trees and vines or 
are given over to cereal production. 

The mountainous Gargano promontory to the north-east of the 
Tavoliere consists in the main of a broad plateau 2,600-3,000 feet 
high. In spite of a heavier rainfall than that of the rest of the region, 
the rough corrugated limestone surface is dry and, for the most part, 
infertile. Only in valleys, where there are either deposits of terra 
rossa or, particularly towards the north, springs, is there any surface 
water. Cultivation is limited to a few isolated areas, such as the com- 
paratively low ground in the neighbourhood of Vieste (vines, olives) 
in the north-east, the Peschici and Rodi district (citrus fruits under 
irrigation) of the north coast, the hill-slopes near Sannicandro (olives, 
vines) in the north-west, and a small number of interior valleys, e.g. 
the deep narrow Monte S. Angelo—S. Giovanni trough in the south 
(vines). By far the greater part of the plateau is either covered with 
forest, especially in the east, or else rough pasture for sheep and goats. 


THE ADRIATIC COASTLAND 


The Adriatic Coastland comprises a narrow strip, about 20 miles 
broad, stretching along the eastern shore of the Peninsula under the 
steep slopes of the Apennines for more than 200 miles from the F. 
Fortore to Rimini. This region is mainly agricultural, and it is esti- 
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mated that at least 65 per cent. of the population is engaged in farm- 
ing, mainly cereal cultivation. In some provinces of the south the 
percentage rises to as much as 75 or more. 

The region consists of two main subdivisions: the narrow coastal 
plain, together with the broad alluvium-filled lower sections of the 
transverse river valleys; and the low dissected Pliocene plateaux, 
which rise from about 300 feet to over 1,000 feet. Agriculturally there 
is no hard-and-fast line separating the two subdivisions since many 
cultivated products (e.g. wheat, vines) extend from the plains and 
valleys on to the lower surfaces of the plateaux. 

Wheat is the most important cultivated crop. Approximately half 
the arable land is devoted to this cereal, about one-third of which is 
of the hard durum variety (p. 29), unsuitable for bread-making but 
valued for pasta for macaroni, spaghetti, &c. In spite of the large 
acreage, highest in the provinces of Macerata and Ancona, the yields 
in most districts are, as a rule, not high. Poor yields are due partly to 
the relatively infertile soils of some of the Pliocene hill-zone coupled 
with the low rainfall, and partly to traditional methods of farming. 
Greater use, however, is now being made of artificial fertilizers than 
formerly, and lucerne is being grown in rotation with the wheat to 
the benefit of the land. The best wheat land is along the coastal plain, 
in the valleys of certain rivers, such as the Chienti, Potenza, and 
Esino, and on the richer clays of the lower hill-slopes. Maize is of 
considerably less importance than wheat and its acreage is declining, 
probably because of the increasing demand for wheat bread. How- 
ever, some of the maize is still used to make polenta and the rest is 
grown for fodder. The production of oats and barley is small. 

Vines are grown extensively both along the coastal plain, parti- 
cularly north of Vasto, and in the broader river valleys, as well as on 
the lower Pliocene plateaux. They are rarely planted in association 
with other crops. The area of olive cultivation is more limited, parti- 

cularly as the higher parts of the Pliocene platforms do not support 
trees of any kind owing to the compactness of the soil. Olive trees 
are commonly to be found on hill-slopes in the neighbourhood of the 
coastal settlements, often among wheatfields, and are particularly 
productive north of the F. Pescara as, for example, in a well-known 
area near Penne. Another notable district extends along the coastal 
hill-slopes south of Vasto. The vast majority of the trees in the 
region are not well tended, and the amount of oil extracted from 
the fruit is low. A small proportion of the olives is preserved in 
brine. 
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Fruit trees include mulberries (sometirnes numerous in the lower 
river valleys), pears, quinces, pomegranates (mostly in Pescara pro- 
vince), apples (Chieti province), and cherries and apricots (especially 
in Pescara province). Plums (dried for prunes) and figs are also not- 
able in Pescara province. In addition there are a number of citrus 
groves in one or two isolated districts along the coast, e.g. at Vasto, 
S. Vito, and Giulianova. Walnuts and almonds are grown throughout 
the greater part of the region, but particularly in the provinces of 
Pescara, Ascoli, and Ancona. 

Market gardening is of some importance along the coastal plain, 
mainly in the neighbourhood of the towns and at the mouths of the 
larger river valleys. The crops include tomatoes, fennel, cauliflowers 
(in part for export), cabbages, onions, celery, artichokes, Cayenne 
pepper, and water-melons. Some of the better known districts are in 
the neighbourhood of Vasto, Pescara, S. Benedetto, Porto S. Gior- 
gio, Ancona (Esino valley), and Fano (Metauro valley). Potatoes are 
a characteristic crop, more especially of the Pliocene hills of the south 
(Campobasso province), but although the acreage is large the yield 
is low. Peas and beans, particularly in the coastal plain south of the 
F. Trigno, are the most widely grown of the legumes. Bee-keeping 
is notable in the south of the region. 

Industrial crops, produced on a small scale, include tobacco (at 
Citta S. Angelo to the south-east of Atri, and in the lower Esino 
valley), mulberries for silkworm eggs (especially in Ascoli province), 
flax (Chieti, Pescara, and Ancona provinces), and linseed (Chieti and 
Pescara provinces). 

Livestock does not occupy an important place in the farm economy 
in the south of the region owing to a lack of irrigated meadows and 
a deficiency of fodder crops. In the north, however, the number of 
pigs and cattle is above the average and more than half the arable land 
is given over to rotation meadow and other feed crops. Cattle and 
pigs are most common in Ascoli and Ancona provinces, and are in- 
creasing. Sheep are most numerous in the south of the region (Chieti, 
Pescara, and Teramo provinces) and on the rising ground inland 
where the soils are thin and uncultivated. In the north, however, the 
numbers of sheep are below the average for the country. Formerly 
the higher parts of the Pliocene plateaux were well wooded, but de- 
forestation by charcoal burners, and the uncontrolled grazing of goats, 
have brought about soil erosion, often on a large scale. Landslips 
occur from time to time, especially at the heads of the narrow 
ravines. 
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SICILY 


Sicily, despite its mountains and general lack of rain in summer, 
has go per cent. of its surface cultivated. Topography and climate 
have, however, combined to produce two strongly contrasted agri- 
cultural regions: the narrow coastal strip, except in the south, and 
the immediate hinterland up to a width of about 10 miles where 
intensively cultivated smallholdings (c. 12-25 acres), often under 
irrigation, support fully one-third of the population of the island; 
and the ‘extensively’ farmed, treeless, arable lands of the interior, 
with many large feudal estates (latifundia, p. 9), recently in process 
of being broken up. 

The coastal fringe, especially the Palermo—Messina—Syracuse 
stretch, contains the best-watered land on the island. The annual 
rainfall, in spite of wide fluctuations which make averages misleading, 
is comparatively heavy (Palermo 29-5 in., Messina 31-4 in.). There 
is, however, always a long period of drought during June, July, and 
August when crops rely entirely on ground water, which issues in 
springs or can sometimes be obtained by sinking wells in lines across 
the dried-up beds of rivers and streams. Although the annual tem- 
perature range near the coast is almost everywhere small (av. c. 25°) 
and frost and snow are rare, the most sensitive plants only grow 
nearest the sea where temperature conditions are most stable. 
Inland, up the hill-slopes, which are often terraced, orchards, 
groves, and vineyards occur in more or less clearly defined altitudinal 
zones. 

The most distinctive crops are citrus fruits, vines, and olives. At 
the lowest levels (up to 1,500 ft.) are the lemon groves, planted mainly 
on alluvial fans at the base of the mountains. The fruit, which is 
grown chiefly for export, is the most important single crop of the 
island. Until attacked by disease (mal secco) two-thirds of the annual 
crop came from the provinces of Messina and Catania in the north- 
eastern corner of the island, where the strips of loose, sandy soil are 
particularly favourable to high yields. Most of the remainder comes 
from around Palermo. Some forced summer lemons (verdelli) are 
still grown on the east coast near Catania. Above the lemon groves 
and in much the same regions are the orange plantations (1,500- 
3,000 ft.). Although hardier than the lemon, the orange tree is often 
grown in sheltered places to escape destructive winds and requires a 
much larger water-supply. Some tangerines and limes are also 
cultivated. In spite of competition from Spain and Palestine, the 
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production of oranges in recent years has been increasing. Citrus 
trees are comparatively rare in the south of the island where water is 
scarcer and the effects of the hot, dry scirocco (I, p. 414) are most 
felt. In 1934 citrus fruits and their derivatives (lemon juice, lemon 
and orange essences, citric acid, candied and salted peels) provided 
almost 40 per cent. of the total value of Sicilian exports and yet the 
area devoted to their cultivation was only 2 per cent. of the total pro- 
ductive land of the island. 

Viticulture is more widespread than citrus cultivation, but two- 
thirds of the grapes grown in Sicily (6% of those of all Italy) are de- 
rived from the large vineyards of the Trapani—Marsala district in the 
west and of Messina province and the slopes of Etna (up to c. 4,250 ft.) 
in the north-east. Some table grapes are cultivated in Trapani, also 
noted for raisins, and Palermo provinces, but most of the grapes are 
made into cheap, low-grade wine for local consumption. ‘There is 
also a large export of Marsala and Mascali wines from the country 
around ‘Trapani and Etna respectively. Vines are usually grown in 
vineyards, but some are trained along the lower branches of olive 
trees. In the south, on account of the severe and prolonged 
summer drought, vines are often planted in trenches to reduce 
evaporation. 

Smaller quantities of other fruits are raised both on the coastal 
plains and on the neighbouring mountain slopes; in fact it is possible 
to gather some fruit or other practically throughout the year. ‘The 
gathering of oranges and lemons continues tili April when straw- 
berries, cherries, and Japanese medlars are ready for picking. Then 
follow figs, apricots, and peaches, which, in their turn, are succeeded 
by grapes, various plums, pears, and water-melons. In August Indian 
figs are gathered and in November tangerines and other citrus fruits 
begin to ripen. 

In the irrigated coastal plains there are carefully tended vegetable 
plots, which, together with strips of wheat land, are intermingled 
with citrus and other fruit trees and vines. Sicily is one of the leading 
compartments for the production of Jerusalem artichokes, nearly half 
of which are grown in Catania province, and follows Emilia and 'Tus- 
cany in importance for tomatoes with 12-15 per cent. of the total 
Italian production. For the raising of fennel, celery, and globe arti- 
chokes the island stands first. 

Olive trees flourish above the citrus zone and are normally culti- 
vated up to about 2,600 feet, except on the south-east side of Etna 
where they extend up to 3,200 feet. About three-quarters of the 
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olives are grown in association with other trees, such as almonds and — 
vines, whilst the rest are cultivated in carefully tended groves: 


Per cent. of Sicily’s Per cent. of Sicily’s 


total olive acreage total olive production 

Province (17936) (average 1933-1936) 
Catania. . : 32°6 P54 
Messina . : 15°43 I4°1 
Palermo . ‘ : 10°4 48 
Agrigento ; ; 9:7, 22°5 
Syracuse . ; : g'l 8:8 
Trapani . : : 7°8 10°5 
Ragusa. : , 5°9 70 
Caltanissetta . ; 55 12°3 
Enna ; ‘ : B27 4°6 


The Trapani—Agrigento area in the south-west is the largest pro- 
ducer of olives, although Catania has the greatest acreage. ‘This 
seeming paradox is explained by the fact that in the latter a very large 
proportion (98%) of the olives is grown in association with other 
crops, while the intensively cultivated commercial groves of the 
former give a much higher yield. Because of the scarcity of animal 
fats olive oil is in great demand. The average annual production of 
oil during the period 1932-1936 was well over 6 million gallons (about 
half that of Apulia, the leading producer), of which about 70 per cent. 
was obtained by primitive methods. 

’ Other important tree-crops include almonds, especially notable in 
the hilly districts of the south, with high yields in the provinces of 
Agrigento, Caltanissetta, Syracuse, and Ragusa, hazel nuts, of par- 
ticular importance in Messina and Catania provinces, and pistachio 
nuts. Carob beans are grown in large quantities; the production in 
1932-1936 averaged 59,254 tons (87% of the total for Italy) and there 
was a surplus for export. 
_ The interior of the island is largely arable land, with wheat, beans, 
and lucerne as the chief crops. ‘The acreage under wheat amounts to 
30 per cent. of the surface of the island, a proportion higher than in 
any other compartment of Italy (p. 29). Wheat has been grown in 
Sicily since ancient times and is still its most characteristic product. 
The island was one of the chief granaries for ancient Rome, but to- 
day there is in most years little surplus available for export. The 
main area of wheat production, except for Palermo province, is to- 
wards the south, the relatively greatest acreage being in Agrigento 
province (40% of the surface: av. 1931-3) and the highest average 
yields in the adjoining province of Caltanissetta. At least one-fifth 
of every province, except forested and mountainous Messina, is under 
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wheat, normally the hard, drought-resisting durum variety (p. 29). 
In spite of the small rainfall (rarely more than 20 in. per year) there 
is generally sufficient moisture, and the summer warmth and sun- 
shine are excellent for ripening the grain. About five-sixths of the 
crop is raised on hilly and mountainous land where the rainfall is 
heaviest, though the plain of Catania is an important wheat area (I, 
Fig. 66). ‘The thin mountain soils and steep slopes, the low rainfall, 
and the traditional but not particularly eficient methods of farming 
the latifundia account for the low average yield per acre. Until re- 
cently little had been done to improve the land because in many cases 
the absentee owner cared little for it and the peasant who did the 
actual farming was both poor and ignorant. No fertilizers were used 
and often the ground was broken for seed by primitive means. As a 
result of the Fascist drive for greater wheat production efforts have 
been made to give instruction in more scientific methods of cultiva- 
tion. Tractors have been introduced, communications improved, 
schemes for land improvement drawn up, and some of the latifundia 
subdivided. 

Beans are closely associated with wheat, a common rotation being 
one crop of beans followed by two or three of wheat. Beans are 
valuable owing to the scarcity of green fodder, and because they en- 
rich the soil prior to the sowing of the wheat. In recent years, how- 
ever, there has been a decline in production by at least one-quarter, 
although Sicily still accounts for about 40 per cent. of the total Italian 
bean crop. Beans are grown throughout the island, but the zone of 
greatest importance is that of the calcareous clay soils of the south- 
central part, chiefly in the province of Caltanissetta. In addition to 
beans, Sicily grows notable quantities of chick peas, tares, and lentils. 
Other crops for fodder include lucerne, barley (c. 27% of the Italian 
output, but only c. 60,000 tons a year), and a little maize; the two 
latter are grown chiefly in the eastern half of the island. 

Cotton and flax are the most important of the industrial crops. 
Cotton, once widely cultivated, is now grown without irrigation 
mainly in Agrigento and Caltanissetta provinces, and under irrigation 
around Caltanissetta itself and in the south, particularly in the Gela 
and Pachino districts. Flax is cultivated chiefly in eastern Sicily, 
notably in Catania. Some hemp is grown around Ragusa, and tobacco 
is important along parts of the north coast, particularly around 
Palermo. 

Most of the livestock is concentrated in the north-east and east of 
the island where there are three-quarters of the horses, mules, don- 
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keys, cattle, and goats, and two-thirds of the sheep. This concentra- 
tion is due to the greater amount of pasture available on the mountains. 
The donkey, which is the main pack animal, is fed on weeds and green 
beans. During the period 1937-1940 the number of cattle in Sicily 
averaged only 215,000, but sheep and goats together numbered more 
than a million. 


CHAPTER-X¥ 
FORESTS AND FISHERIES 


FORESTS AND FORESTRY 


F the lands surrounding the Mediterranean Sea, and especially those 
O around its western basin, the greater part are believed originally to 
have been covered with forests. Even in classical times these were 
still far more extensive than at present. Italy was then the main centre 
of the lumber trade in the western Mediterranean, and as late as the 
end of the fourth century B.c. her western and northern plains, as well 
as all her mountain ranges, had a good covering of forests. ‘The 
destruction of the forest cover has been going on ever since, and 
the decline of the Roman Empire and the decadence of civilization, 
by reason of which large sections of the Mediterranean lands once 
thriving and populous have become depopulated and impoverished, 
are sometimes ascribed in part at least to unbridled deforestation 
followed by denudation of the hill-sides, exhaustion of the soil, failure 
of springs, and malaria. The increased and continued destruction of 
forest in medieval and modern times down to the end of the nineteenth 
century was caused by the clearing of land for farming, grazing by 
animals and burning and cutting of trees by shepherds, the extension of — 
pastures, the great demand for fuel and for timber, especially for ship- 
building, and the piratical raids which drove the settled population 
farther and farther into the more inaccessible parts. ‘The severity of 
deforestation is due not only to the long history of civilization in these 
lands but also to the unfavourable nature of the climate and soils for 
the regeneration of forest once destroyed. Before the unification of 
Italy some degree of protection was afforded by the many ruling 
houses, the Church and the large landowners, who preserved woods 
for the use of their estates and for game. Indeed, some of the worst 
devastation occurred when this protection was removed after 1860, 
especially in the former kingdom of Naples. ‘This resulted on the one 
hand from the rise of new demands for timber for the railways, 
telephones and telegraphs, mines, and so forth, and on the other hand 
from the expropriation by the newly unified State and the sale to 
speculators and peasants of many of the large ecclesiastical and royal 
estates. ‘he accumulated wealth embodied in these woodlands was 
realized as quickly as possible by their needy new owners. ‘This 
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exploitation was little hindered until the old local forest laws were 
replaced by a new forest law for the recently united kingdom in 
1877. Since then the rapid growth of population and the dependence 
of the people, especially in southern Italy, on sheep and goats 
for a living has militated against any possible recovery of the 
forests.! 

Once the ground has lost its covering of forest the special climatic 
conditions, notably the alternation of severe drought and heat with 
very seasonal but heavy rainfall, rapidly begin to remove the mantle 
of soil and lay bare the unprotected rock. In some areas of clay and 

marl the continual erosion of the ground during the wet season is 
rapid enough to prevent the formation of any soil, whilst the baking 
and cracking of the ground in summer kill the vegetation. Soil erosion 
and lack of vegetation lead in turn to a more rapid run-off and an 
aggravation of the torrential character of the streams, more powerful 
erosion, undercutting and instability of slopes, gullying of the flatter 
surfaces, silting up of the lower ground and the courses of the rivers, the 
formation of swamps, and malaria. Eventually the possibility of a 
livelihood in both mountain and plain is destroyed. The interrelation 
of these various natural processes, which are consequent upon the 
deforestation and overgrazing of the upper slopes and are responsible 
for the under-utilization of much of Italy’s lowland, is the basis of the 
interrelation of the various parts of the programmes of bontfica inte- 
grale. In this the extension and up-grading of the woodlands plays 
an essential part in the improvement and rehabilitation of the land. 
This physical interrelation is, however, accompanied by an economic 
one. The possibility of reafforestation or forest improvement depends 
in many places upon the restriction of grazing and the release of 
marginal pasture land without imperilling the livelihood of those 
whose animals depend upon this grazing. The bonifica integrale pro- 
gramme must, therefore, also include such seemingly remote items 
as the agricultural education of the peasant, the raising of the 
_ stock-carrying capacity of the pastures, the general intensification 
of agriculture in the most suitable areas, or the recolonization 
of areas (e.g. the coastal plains) of potential arable land to relieve 
the pressure of population on the mountains. The difficulty of 
remedying the depredations of past centuries is accordingly great 
and the part of the task which has been accomplished is small 
(p. 15; Plates 33-35). 


t In large parts of southern Italy and the islands there are more than 2 goats per 
head of the population (p. 62). 
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The result of agelong deforestation has been that, in spite of the 
large proportion (40%) of mountainous land, the most obvious use 
of much of which would be forest, the proportion of forested land 
(18-7% at the highest estimate) is low in comparison with many 
other European countries, especially when the density of population is 
taken into account. In reality the position is even more worse than the 
figures indicate, for in parts of the country forests have been replaced 


Forested Area 
Broad- 
% of total Acres Conifers leaved Mixed 

area per head ae % % 
ftaly ; ‘ 18:7 0°35 16:0" . 84:0 
Great Britain : 5°4 0:07 46°3° 52-7, 
Spain . : : 10°0 0°52 5 ae is 
Greece . ; : 18°5 0°89 ei ee 59°4 27s 
France . ; j 19°2 0°62 29°0 71°O Pa 
Switzerland . : Zang 0°59 ie oe 
Norway ; : 24°7 6°57 70°4 29°6 iS 
Portugal ‘ ; 26°2 0°86 48°5 48:6 2°9 
Germany ; , 27°O 0°49 7733 227 
Austria . : : 27° a: rig 83-7 56:3 se 
Sweden : : 56-5 Q°15 60-2 55 34°3 
Finland ; ; GR 16°56 80:0 18-6 I°4 


by degraded woody plant communities, including many shrubs, 
climbers, and stunted trees (I, p. 454). Much of this degraded wood- 
land is included in the forested area (officially about 6% of the whole). 
Another unfavourable feature in comparison with other countries is 
the very high percentage of the less valuable, slower growing, broad- 
leaved species. 

Although the natural forest has been destroyed or degraded the 
type of agriculture prevalent in the country includes the cultivation 
of many trees, so that there are more non-forest trees than in many 
other countries. Such trees are mainly, as is to’be expected, fruit trees 
and mulberries (p. 51), but they also include great numbers of timber 
trees planted among the fields, in part to give shade, fodder, and 
small timber, in part to support vines. It is difficult to draw a precise 
line between tree cultivation and forestry; for example, the forest 
statistics include groves of chestnut trees (amounting to about 10 per 
cent. of the whole), grown principally for their fruit but inseparable 
from other woods. Orchards and scattered timber, on the other hand, 
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are excluded. All these points together with the Fascist official’s 
interest in representing the recent improvement in the forest situation 
of the country in as good a light as possible should be borne in mind 
in considering Italian forest statistics. 

The total forest area (including chestnuts) was given as 22,419 
sq. miles’ in 1935. ‘This total includes many distinct types of 
forest scattered widely over the country. As in most agricultural 
countries, forests are mainly in the mountains, where there are 
13,771 sq. miles (61°5%), in contrast to 7,398 (33%) in the hills 
and 1,253 (5°5%) in the plains. 


‘Forest Types 


The Italian forests are of several different types in different zones 
of the country, and are described in Volume I, pp. 445-451. ‘The 
different types may be grouped roughly on the basis of altitude. 


[Treeless (high mountain) zone above a limit varying between 5,300 
and 7,000 feet.] 

1. Upper montane zone above a limit varying between 3,000 and 6,000 
feet ; in the Alps principally spruce, larch, and fir, with some beech and 
pines; in the Apennines mainly beech with fir and some pines locally. 

2. Lower montane zone above a limit which varies from 0 to 3,200 feet; 
mainly cleared for agriculture; forest principally of chestnut, with 
some oak and deciduous brushwood, and pine plantations. 

3. Mediterranean zone from sea-level up to an upper limit of 300-3,200 
feet; mainly evergreen character; coastal pinewoods, evergreen oak 
brushwood, macchia; plantations of eucalyptus in marshy areas; 
species from the lower montane zone in damp places. 


It is the forests of the upper montane zone, and particularly the 
coniferous forests, that are economically most important, and from 
which Italy draws her home-produced supplies of lumber. The deci- 
duous forests of the other two zones are of use mainly for the produc- 
tion of chestnuts and of stakes, staves, firewood, and charcoalwood. 


Composition of Italian Forests, 1935 


Species Type 
Conifers . ; , . 16% | High forest . ae Ly 
Beech and oak . ‘ : . 60% | Mixed coppice with standards. 10% 
Chestnut ; ; 3 eto | Coppice... é 4 - 55% 
=A fOr fruiPrcs Y 20, 
Other broad-leaved . ; ae 


_ * A later estimate, published in 1939, gives 22,459 sq. miles. See Appendix II, 
Table I. 
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Coniferous forests, the chief source of saw timber, are of two types, 
Mediterranean and montane, composed of different species. The 
Mediterranean conifers are principally stone, maritime and Aleppo 
pines, and cypress, and they mainly grow in narrow fringes of coastal 
pinewood, which line the shore for about 375 miles. ‘The total area 
is not, however, large; the area of stone pines in the country as a whole 
has been estimated at 77 sq. miles. The principal coastal pinewoods 
are at Viareggio; in the plain of Pisa at Migliorino, S. Rossore, and 
Marina di Pisa; along the Maremma at Castiglioncello, Vada, Cecina, 
S. Vincenzo, Follonica, Castiglione della Pescaia (Pineta del ‘Tom- 
bolo), and Alberese; in the Maccarese near the Tiber mouth; west 
of ‘Taranto; at Rodi Garganico and beside lakes Varano and Lesina; 
at Pescara; at Ravenna; at the mouth of the Tagliamento and at 
Grado’; at Catania, and at scattered points in Sicily particularly near 
Gela and Trapani. 

The montane coniferous forests are mainly in the Alps, and are 
best preserved in the Eastern Alps, especially in Venezia 'Tridentina, 
Cadore, and Carnia. Here the most important timber trees are the 
spruce, which occupies over 50 per cent. of the coniferous area, larch 
(about 20%), pines (under 20%), chiefly black (Austrian), mountain, 
and Scots pine, and white fir (about 10%). South and east of the 
Maritime Alps montane conifers tend to be replaced by beech, which 
is mostly coppiced. There are, however, patches of conifers,.especi- 
ally spruce, fir, and pine in ‘Tuscany in the region round M. Cimone 
and in the Casentino (the Abetone pass, Vallombrosa, La Verna, and 
many scattered localities; I, p. 303), black and mountain pine in the 
Abruzzi, and black (Corsican and Calabrian) pines with some larch 
and fir in the Sila and the Serre. 

The coniferous forests are all high forest, but in considering the 
hardwoods it is important to distinguish between coppice and high 
forest.2 It is possible to obtain from coppice a quicker yield of small 
timber than by waiting for standards to develop from seed to the same 
size. The disadvantages of coppice are its inability to produce large 
timber, the small protection given to the soil, and the comparatively 
great damage suffered from grazing animals, fire, and over-exploita- 
tion, which may lead to a gradual degeneration of coppice into scrub. 
So long as the small size of the timber is no objection, as when it is to 


? 'These two pinewoods include much black pine, a ‘montane’ species. 

2 High Forest is that in which the trees have originated individually from seed, 
and which is grown to produce high trees (standards) and large trunks. Coppice is 
a wood of broad-leaved species grown for the purpose of periodical cutting, the 
new growth arising from the stumps. 
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be used for vine-stakes, posts, charcoal, fuel, &c., this method of 
treatment, properly carried out, may be valuable in a country where 
pressure of population on the land is great. Certainly, coppice is the 
most widespread form of hardwood forest in Italy, although frequently 
it cannot be dignified with the name of a rational form of forest treat- 
ment, and yields far less wood than it should. Parts of the coppice 
should undoubtedly be converted into high forest of conifers, or even 
of broad-leaved trees. The total forest area was estimated in 1938 to 
be divided as follows: 


High forest : : : : 1 40% 
Chestnut . : ; “ o-OUG 
Other broad-leaved trees : ene 
Conifers. : : : =207, 

Mixed coppice with standards : 2 6 

Coppice ‘ : : : a; 58% 


Other less favourable estimates put the proportion of high forest at 
only 35 per cent. and of conifers at only 16 per cent. The species 
most frequently treated as coppice are the deciduous oaks, mainly in 
the centre and south, and beech and chestnut, mainly in the north. 
About half the coppice, however, is of mixtures of these or other 
species. Chestnut coppice is probably the most valuable, followed by 
beech and oak; false acacia (locust) produces a valuable coppice which 
covers restricted areas in the Northern Plain and on the Alpine 
margins; most other coppice is of little value. 


Chestnut Groves for fruit (sq. miles) 


Specialized _ Mixed 

Piedmont : : é ‘ 253 97 
Liguria : : ‘ ‘ 238 47 
Lombardy : : : : sie 70 
Venezia Tridentina . : ‘ 3 5 
Venezia Euganea_ : : 45 19 
Venezia Giulia and Zara Po Es 
Emilia. : : : : 119 64 
‘Tuscany : é ; : 483 20 
The Marches . : : : II B 
Umbria : : ‘ ‘ 9 Bee 
Latium . : ; ; ‘ 36 1°5 
Abruzzi and Molise . : : 8 I°5 
Campania ; ; ; 5 120 5 
Apulia ‘ am 
Lucania . : : ; ; 8 3 
Calabria 2 : : ‘ 236 13 
Sicily. = 5 : ; : F I 25 
Sardinia : : : : @} els 

ITALY : : z ‘ 1,651 403 


A 6000 K 
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The chief broad-leaved species of the high forest are much the 
same, though there is a great variety of species of secondary impor- 
tance. Chestnut occupies the greatest acreage. When grown for its 
timber (mainly poles, stakes, cooper’s materials, &c.) the chestnut is 
almost always coppiced. When grown for its fruit it must be as a 
standard. ‘The large extent of chestnut standards (1,651 sq. miles in 
1937) is due to the demand for the fruit rather than the timber. Most 
of the chestnut stands are in northern and central Italy, particularly 
in Piedmont, Liguria, and ‘Tuscany. 

High forests of beech or oak, or any other broad-leaved tree, are 
now rare except in the south of the Peninsula. Elsewhere they have 
been converted into coppice, cleared or replaced by conifers. Less 
than 7 per cent. of the high forest of northern Italy is of beech, and 
about 1 per cent. of oak, while in the south, out of a smaller total, 
over 35 per cent. is of beech and another 25 per cent. of oak. 

The forests of these different types are, as has already been said, 
predominantly in the mountains, but not all mountainous areas are 
equally rich. The forested area and the percentage of the total area 
occupied by forest in each province are given in Table I, which 
should be considered in conjunction with the preceding remarks 
about the distribution of different species, and of high forest and 
coppice. 


Ownership 


. In contrast with some other European countries, the proportion of 
state-owned forest is small, although that owned by various public 


Ownership of Forest, 1935 


State. : ‘ ; ‘ a Bs 
Communes . : : : Seoaeg, 
Other public bodies ; : 5. 38% 
Private . ; : ; : PK be / 


bodies is comparatively large. Most of the forests of the lower hills 
and plains are privately owned and those of the mountainous areas 
are in some form of public ownership. 

The state forests include some remnants of the old royal and ducal 
forests, but by 1910 they had been reduced to only about 270 sq. miles. 
Since that time they have been built up gradually by purchase of 
mountain land for reafforestation, and by the acquisition of the state 
forests in the former Austrian territories of Venezia Tridentina and 
Venezia Giulia, amounting to 94 sq. miles of forest. The state forests, 





PLATE 34. Erosion control in sandstones in western Calabria 
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which are scientifically managed for the Azienda di Stato per le 
Foreste demamalt by the Milizia nazionale forestale, include many 
of the largest and best Italian forests. In 1938 estates owned by 
the Azienda di Stato (‘Table 2) had a total area of 1,035 sq. miles, 
of which 558 sq. miles were forested and included 242 sq. miles of 
high forest. ‘The largest areas were in Venezia Tridentina (228), 
Venezia Euganea (154), Venezia Giulia (104), Tuscany (144), Cala- 
bria (102), and Sardinia (100). Among the best known state forests 
are those of the Etruscan Apennines (Vallombrosa, La Verna, Camal- 
doli, &c., I, p. 303); of the Eastern Alps, including Paneveggio 
(10 sq. miles), Cadino, S. Martino di Castrozza (4 sq. miles), Caoria, 
Latemar (4 sq. miles; Plate 36), Fusine Valromana (Valcanale, 
6 sq. miles), and Somadida (Auronzo, 2 sq. miles); Bosco Fontana 
(Marmirolo, 1 sq. mile) near Mantua; and, in Istria, S. Marco di 
Montona (4 sq. miles of oak, elm, and ash), the Foresta di Leme, and 
the Selva di Tarnova, comprising the forests of Loqua and Dol. 
Nearly all the state forests are high forests or intended to be con- 
verted to high forests; the principle followed is to treat them as 
national reserves of timber and at the same time as examples of ‘model’ 
exploitation. 

Few Italian forests are treated purely as sources of timber. Many 
of the state forests are protective, and the communal forests, in 
company with the large areas of communal pastures, are in effect 
commons subject to the rights of the population of the commune to 
which they belong. These common rights of grazing, gathering fuel, 
&c., are an indispensable supplement to the livelihood of innumerable 
smallholders, without which they would be unable to support them- 
selves on their inadequate holdings. ‘The indiscriminate exercise of 
these rights seriously militates against a proper utilization and regu- 
lation of the forests belonging to the communes. Similarly the 
privately owned forests, with the exception of a few which form parts 
of large, well-run estates, are principally in the hands of small pro- 
prietors and are used in conjunction with small agricultural holdings. 


Forest Law 


The protective value of forests has been appreciated in framing 
forest legislation and policy. The progress from laissez-faire (in- 
herited from the Piedmontese) to intervention, and from a narrowly 
sylvicultural to a wider viewpoint embracing the related phases of 
land improvement, has occupied half a century. There was consider- 
able delay in instituting a forest law for the newly unified Italy. 
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Only in 1877 was the law passed which imposed restrictions (vincolo 
forestale) on the use of forest and other land above the zone of the 
chestnut and in other places liable to landslides, avalanches, or 
excessive erosion. This law remained practically inoperative. ‘The 
law of 1910, however, marked the beginning of a policy of creating 
large state forests by purchase, set up the Corpo Reale delle Foreste, 
began the supervision of communal forests, and gave financial en- 
couragement to afforestation by remitting taxation on afforested land 
for certain periods. The law of 1923 foreshadowed the modern 
absorption of forestry into the system of bonzfica integrale, and dealt 
not only with forests, but with all mountain lands together. The 
vincolo forestale was extended to most forest and waste land for the 
purpose of soil protection and flood control, and was applied in units 
demarcated by drainage basins instead of by altitudinal zones. ‘The 
law also outlined administrative and executive machinery for the 
regulation of torrents, embanking of streams and afforestation of 
catchment areas, the improvement of forests, pasture, and farming in 
the mountains, the management of state and other public forests, and 
the regulation of common rights in forests. ‘wo of the most impor- 
tant regulations were that in the areas subject to the vincolo forestale no 
alteration of exploitation or type of cultivation could be made, nor 
could existing types of utilization endangering soil stability be con- 
tinued, without official consent. Communes were obliged either to 
submit for approval a long-term plan for the regular exploitation of 
their forest land, or to obtain official sanction from the forest authority 
for each cutting or change in utilization. The difficulty has been to 
make proper use of the powers of control thus put into the hands of 
the Ministry of Agriculture and Forests, for often the communes are 
so poor that to refuse them permission to sell the right to cut their 
forest land would be tantamount to condemning them to bankruptcy. 
A subsidiary decree of 1927 restricted the pasturing of goats. 

Ever since 1877 two of the principal obstacles to forest improve- 
ment have been the difficulty of enforcing the law in face of the 
density and poverty of the mountain population, and the great cost 
and labour involved in the reafforestation of land affected by soil 
erosion. Partly in an attempt to meet these difficulties the Forest. 
Militia (Milzia nazionale forestale), part of the Fascist Militia: 
(II, p. 415), was created in May 1926 to take the place of the Corpo: 
Reale delle Foreste. The new body is both a police and a labour: 
force, and its very varied functions include the management of stat 
forests and of the National Parks (Gran Paradiso, Stelvio, Abruzzi, 
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and Circeo), the supervision of communal woodlands and pasture, the 
protection of forests, game, and fish, the guardianship of the tratturi 
(p..62), the improvement of forests and mountain pastures, education 
in forestry, all the varied operations of bonifica integrale in mountain 
areas, and forest survey, classification, and statistics. ‘The Forest 
Militia has two training institutions: the Scuola Allievi Militi fore- 
stali for recruits at Cittaducale and the Scuola di Applicazione militare 
and Istituto superiore agrario forestale at Florence, with an experi- 
mental station at Vallombrosa. 


Afforestation 


The area afforested by the State has steadily increased since the 
unification of Italy. ‘The state forests, which have nearly quadrupled 
in area since 1910, have witnessed much of the activity of the Militia, 
and many of them have been acquired precisely for the purpose of 
reafforestation. ‘The annual average acreage afforested rose from 
5,800 acres in the two years 1922-1924 to a maximum of 34,000 acres 
iN 1934-1935, since when it has somewhat declined. ‘The aggregate 
areas planted are estimated at: 


197 sq. miles from 1867 to 1922 
BOQ i age gt LOSI ys TOSS 
PAU te vies — os) 032-55, 2030 


622 sq. miles 


This total does not, of course, take account of private afforestation, 
which has been publicly subsidized, nor does it represent a net 
addition to the forest area of the country during this period. For 
example in the year 1934-1935 forest fires destroyed 600 acres. De- 
spite the extent of reafforestation an enormous task still remains. It is 
estimated that a great part of the 6 per cent. of the country’s land 
officially classified as productive but uncultivated, and some at least 
of the permanent pasture, which altogether amounts to another 
14°5 per cent., ought to be put under forest. On this basis it is 
reckoned that forest should be increased to occupy 25 per cent. of the 
surface of the country, whereas it now occupies only 18 per cent. 
This change would entail an increase of about 7,720 sq. miles in the 
forest area. The difficulties in the way of such a programme, especi- 
ally in those districts where the need for afforestation is greatest, are 
immense. In many areas, especially the limestone mountains, there 
is great aridity and practically no soil (Plates 37, 38). On most of 
the steep slopes, and in the clay districts, planting must be preceded 
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by terracing of the hill-sides (Plates 39, 40). In other clay regions of 
the south the cracking of the ground in summer lays bare or damages 
the roots of the young trees. In many areas, therefore, mountain land 
(in clays, &c.) may be more easily and rationally protected and re- 
claimed as grassland than as forest. ‘There are finally the social and 
economic difficulties already mentioned; a peculiarity of Italian moun- 
tain districts, for which allowance must be made, is the population 
of peasants, who, for a number of reasons, should not be driven 
from their homes, but have in recent years been leaving them 
in increasing numbers. ‘To tempt them to remain in their homes 
it is essential to improve the yield of their holdings, and this 
must be done without extending them at the expense of the 
forest. 


Forest Products 


As may be divined from the area and nature of the forests, Italy is 
by no means self-sufficient in timber, and is particularly short of 
softwoods, which are normally imported in considerable quantities. 
Another characteristic of her forest production is the comparative 
importance of such other wood products as small timber, firewood, 
and charcoal, and of the minor products, chestnuts, acorns, pine 
fruit, cork, bark, resin, &c. 

Altogether the total number of persons (over 10 years of age) 
engaged in forestry, according to the census of 1931, was 72,664. 
The gathering, treating, and working of innumerable small forest 
products and the production of articles from forest materials employed 
a considerable proportion of the further 550,000 persons occupied in 
wood, straw, and related industries. 

Timber. 'The long-term basis of the production of timber must be 
the annual growth or increment of wood in the trees. This can only 
temporarily be exceeded without gravely impairing the future pro- 
ductivity of the forests, or doing even more irreparable damage, such 
as accelerating soil erosion. ‘he amount of the annual growth does 
not appear to have been accurately assessed, but is estimated at 
15 million cu. m. (525 million cu. ft.). Of this, however, 12 (425) 
million is suitable only for firewood, charcoal, small timber, and so 
forth, and 3 (100) million for industrial use. Even this estimate may 
be too high. In 1922 the total increment was estimated! as only 
12 million cu. m. (413 million cu. ft.), of which only 2 (64) million 
was saw-log material. 


1 By R. Zon and W. N. Sparhawk, U.S. Forest Service. 





_ PLATE 37. Reafforestation with pines on M. Grappa; mausoleum in 
background 





PLATE 38. Terraces for reafforestation on M. Grappa 





PLATE 39. Terracing of Sicilian claylands in preparation for 
reafforestation 





PLATE 40. Early stages of reafforestation in Belluno sub-Alps 
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The total production of timber for some recent years is shown in 
the following table. It will be seen that these figures of total timber 
production lie somewhere between the two estimates of the amount 
of the annual increment, but that the annual production of industrial 
timber was usually in excess of even the higher estimate of annual 


Production of Wood, 1933-1940 (000 cu. m.) 




















Industrial timber Charcoal- 
Broad- penteed wood Grand 
Conifer leaved Total (estimated) total 

1933/4 195 | 1,683 2,878 5,800 4,200 12,900 
1934/5 1,472 1,569 3,041 5,700 45250 13,000 
1935/6 | 1,520 B72 3222 5,600 3,800 12,600 
1936/7 1,762 1,695 3457 5,900 4,100 12,400 
1937/8 1,894 1,623 3,516 6,300 4,300 14,100 
1938/9 1,829 1,666 3,495 6,100 4,700 14,300 
1939/40 2,090 1,873 3,963 7200 4,200 15,400 


increment. In recent years production has increased, particularly 
after the imposition of sanctions, and this increase, aiming at greater 
independence of foreign sources, has been greater in industrial timber, 
which accounted for the main part of the imports, than in firewood 
and charcoal, of which the import was always less. Part of the 
explanation of the increase that has taken place in the production of 
firewood and charcoal may be the attempts made at the same time 
to economize in the consumption of foreign coal and petroleum. In 
the early thirties, before sanctions, the annual production of industrial 
timber averaged only about 2 million cu. m. out of a consumption of 
about 5-5 million cu.m. After sanctions the production was worked 
up to about 3-5 million and even 4:0 million, while imports were 
at the same time severely reduced to less than 1 million cu.m. An 
-annual output of this size cannot be continued indefinitely. 

The sources of this production of wood agree closely with the dis- 
tribution of forests (Table 3). Of saw or industrial timber the bulk 
comes from the north, 40 per cent. of it from Venetia alone. This 
predominance is largely in the output of coniferous timber of which 
Venetia produces 65 per cent. Within the Alps as a whole it is only 
in the west that the production of broad-leaved timber is important. 
Southern and central Italy lead in the production of broad-leaved 
timber, and Calabria is the only southern compartment in which 
conifers contribute more than a very small portion of the annual cut. 
The -great mass of the firewood and charcoalwood, the product 
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mainly of coppice, comes from central Italy, Piedmont, and Lom- 
bardy. Sawn timber is manufactured in a large number of scattered 
saw-mills which are usually in the valleys near the towns or large 
villages, or on important routes, particularly in the chief forested 
areas. ‘he great majority of these mills are very small. ‘The exploita- 
tion of the coppices and small woods of the larger part of the Peninsula 
and the islands is largely carried out by farmers in conjunction with 
their other work. 

Miscellaneous Wood Products. Much use is made of very small 
timber as firewood in making charcoal, and in other ways. Thus 
the chestnut coppice yields firewood, small branches for hoops and 
baskets, strips for fruit baskets, poles, rails, and stakes of all sizes, 
staves for barrels, small planks, and even telegraph poles. 

Charcoal (Table 3) is in considerable demand in Italy for domestic 
heating and cooking, since in the warmer parts of the country per- 
manent stoves are lacking, and coal is scarce and dear. Charcoal is 
still sometimes used for iron smelting and in recent years also as a 
source of producer gas for motor vehicles. The wood, principally 
beech, is cut in the coppices of the mountains and hills, is burned 
in kilns (Plate 41) on the spot, and in the form of charcoal, which 
is lighter and easier to handle, is transported, often on the backs of 
mules, to market. ‘The charcoal burners (carbonari) buy by auction 
from the persons or communes owning the coppices the right to cut 
the trees, shrubs, or brushwood, or they may make use of the small 
timber which is a by-product of the felling of high forest. Charcoal 
is the chief product of the exploitation of macchia (I, p. 455) and 
other brushwood, and is sold in the form of canello consisting of 
small, round charcoal made from stems from 1 to 4 inches in diameter, 
but mainly 2 to 24 inches. These dimensions determine a short 
rotation in the cutting of these woods, or of such of them as are ex- 
ploited under any system at all. ‘Twelve to fourteen years is con- 
sidered the best for woods of deciduous oak and hornbeam, and 
fourteen to sixteen for holm oak. The cutting is done for the most 
part in the spring. The carbonari are normally homeless people 
travelling from one district to another and live largely out of doors. 
As they spend their lives in out of the way thickets and know all the 
mule-tracks along which they carry their charcoal and wood, their 
connexion with banditry and revolt, and their evil reputation among 
the settled inhabitants, are understandable. 

Minor Forest Products. ‘The output of these is shown on page 138. 
The bark of many species, especially of the oaks, is valuable as a 
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source of tannic acid, the production of which is about equal to the 
national consumption. Italy is a comparatively small producer and 
exporter of cork. On the other hand, she is one of the largest pro- 
ducers of chestnuts from groves which cover nearly 2,000 square miles. 
Acorns, pine fruit, fungi, truffles, resin, and turpentine from the 
coastal and Calabrian pinewoods, manna (the juice of the manna 
ash), and branches and leaves for fodder and litter are the most 
important other minor forest products. Some of the state forests and 
many of the larger private ones are also game preserves. The output 
of many of these miscellaneous products has largely increased since 
1935, but this is probably abnormal. 

Cork forest (I, p. 450) covers altogether roughly 386 sq. miles, of 
which total about 270 are in Sardinia, 66 in Sicily (Palermo, Trapani, 
Syracuse, and Messina provinces), and the rest on the west side of 
central and southern Italy (particularly Grosseto and Foligno pro- 
vinces). Of the production in 1937-1938 of about 14,000 tons 71 per 
_ cent. originated from Sardinia, 14 per cent. from Sicily, 9 per cent. 
from Latium, and 3 per cent. from Tuscany. Before 1935 the annual 
production was considerably less, only about 5,000 tons. Cork is a 
thick bark which the cork oak has developed to protect itself against 
loss of water. Italy comes far behind Portugal, Spain, and North 
_ Africa as a producer of cork. 

Pine-fruit is an important product of the coastal pinewoods, though 
they yield both timber and turpentine as well. The domestic or 
stone pine yields abundantly from an age of 20-25 to about 100 years. 
The cones ripen in about October of the third year of their formation. 
They are knocked off the trees with sticks and gathered and stored 
till the succeeding summer, when they are spread out in the sun to 
open. ‘The seeds are then removed, mainly by hand, and finally the 
hard shell may be mechanically separated from the edible kernel. 
The greater part of the production is exported to America and 
northern Europe. 

Resin is extracted from many types of pine, particularly the mari- 
time pine, but also the stone, Aleppo, Calabrian, Scots, and black 
pines, and from larch. If carelessly done the extraction of resin may 
damage the tree, but tapping is usually of mature or nearly mature 
trees which may subsequently be felled. 

Owing to the density of population and the shortage of natural 
meadow and fodder, the leaves and branches of trees, especially of 
the smaller and more accessible woods, and of scattered trees among 
the fields, are often severely lopped. In addition forests are used for 
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pasture to an extent which is often inimical to the natural regeneration 
of trees and leads to a steady degeneration from forest or coppice to 
brushwood, rough grazing, or even bare rock. Goats, which bite off 
the bark and shoots of trees, are particularly damaging. Attempts are 
made to enforce the control of grazing in forests, but come up against 
the dependence of the poverty-stricken peasants and labourers of 
southern Italy on these frugal animals which can pick up a living in 
the poorest environment. 


Miscellaneous Forest Products (metric tons) 


1934-5 1935-6 1936-7 1937-8 
Charcoal ‘ : = 522,012 560,811 583,322 
Cork . ; : ; 6,724 7,814 9,043 14,525 
Bark and tanning material 1,477 2.572 35800 2,624 
Leaves and branches for 
tanning ; ; ' 4,067 7,960 8,031 7,486 
Resin and turpentin . 23 62 53 48 
Manna. A : : 610 351 470 483 
Acorns . : : ; 158,864 104,791 93,408 115,208 
Pine-fruit ; . : 2,918 2,590 4,654 3,620 
Chestnuts. ; , 547,577 at 342,075 ae 
Fungi 3 3 ; 9,572 11,273 5,065 10,946 
Truffles : : : 114 82 94. a 


Forest Industries 


In addition to the industries, principally furniture-making, of the 
towns and factories, there is a variety of cottage industries making 
small wooden articles. 

The furniture industry manufactures goods of all types in quantities 
sufficient for the home market and for a small export trade. There 
are about 1,000 furniture factories employing about 15,000 workers, 
and not less than 20,000 workshops with about 35,000 employees. 
The furniture workshops for the most part make artistic furniture on 
classical models. The larger furniture factories, which are generally 
located in cities such as Turin, Bologna, Florence, Rome, Naples, 
and Palermo, manufacture for the most part furniture for hotels, 
_ public buildings, offices, &c. Amongst the chief exports of the wood 
industry are furniture and picture-frames and these in 1937 were 
exported to a value of about 26 million and 3 million lire respectively. 
The chief markets for the furniture were the Italian colonies, U.S.A., 
Great Britain, and France, and for the picture-frames Great Britain, 
India, and Egypt. 

‘The principal centres of the larger wood industries are the ports, 
the Cascina district of ‘Tuscany, the towns of the Northern Plain, 
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especially those on the high plain near the mouths of the Alpine 
valleys or in the wider Alpine valleys themselves. As a general rule 
the larger enterprises are near the towns and ports, which are the 
centres of consumption, rather than near the forests, which supply 
the timber. In many regions, in fact, the timber has to be imported, 
and then the industries are located on main routeways across the Alps 
from Austria and Yugoslavia, whence much timber comes, or at the 
large ports. 

In Piedmont the timber industry is most developed in ‘Turin and 
its province, and in the Novara province. In Turin there are 65 saw- 
mills and 192 furniture factories. Parquet flooring, skis, plywood, 
and matches are also manufactured in the city. At Moncalieri, just 
south of the city, matches and plywood are made. In the province of 
Novara there is a concentration of furniture factories round Grignasco 
and Omenga, whilst boats are built on Lake Maggiore. Skis and 
clogs are also made round Grignasco. ‘The cork industry is mainly 
located in the provinces of Novara, ‘Turin, and Vercelli. Piedmont is 
famed for its baroque furniture. 

In Lombardy many of the villages in the Brianza hills and Alpine 
foothills round Como, Bergamo, and Brescia have saw-mills, which 
are also numerous in Milan. ‘The furniture industry is mainly in 
the Brianza hills, where there are workshops belonging to big com- 
panies. Most of the furniture exported comes from this region, 
studio and office furniture being the most usual type of goods 
manufactured. Cantu and Lissone are the main centres of the in- 
dustry. Cantu has its famous Scuola professionale del Mobilio, which 
was opened as early as 1883. Lissone has a very large plywood 
factory. At Vimercate windows and door-frames are made. Other 
important factories are at Cesano-Mademo, Meda, Seregno, and 
Seveso. Toys as well as other small wooden goods are made in and 
around Milan, whilst in Brugherio, near the city, doors and window- 
frames are manufactured. Chiavenna is noted for skis. 

Venezia Euganea, by reason of its large timber production, has 
electric saw-mills and woodworking industries in most of the larger 
towns in the Alpine valleys and on the Plain. The most important 
woodworking industries of the Alpine valleys are in the Piave at 
Feltre (furniture), Sedico (Venetian blinds), Longarone (veneer), and 
Pieve di Cadore. Clogs are made in the valley in great numbers. 
Furniture is also manufactured in the Agno valley at Valdagno, and 
on the plain at Vicenza, Padua, Venice, Treviso, Motta di Livenza, 
Sacile, Udine, and Manzano. Boat-building is unimportant despite 
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the fishing and nautical tradition of Venice. Many packing-cases and 
baskets for the locally produced agricultural products are manu- 
factured throughout the plain. 

In Venezia ‘Tridentina woodworking is an industry of the towns of 
the Adige valley, but not of the villages. At Trento, Bolzano, and 
Rovereto furniture, motor fitments, and barrels are made, whilst 
Rovereto is also famous for its window shutters. Images, toys, and 
statues are carved throughout the valley. 

In Venezia Giulia saw-mills are numerous. ‘They are usually near 
the fringes of the large forests, on main roads leading from them, or 
in the larger ports. Aidussina, S. Pietro del Carso, Postumia, and 
Villa del Nevoso are the major inland centres of the wood industry. 
At these places timber and charcoal are also collected before being 
sent to the plains and other local centres. The large, modern saw- 
mills at Cavernone Planina are important, as are those at the ports of 
Fiume and Trieste. The principal goods made include domestic 
furniture, clogs, baskets, and willow and bamboo furniture. : 

In Emilia furniture is made in some of the larger towns in a local 
style generally known as Bolognian. There are also many small 
workshops manufacturing boxes and barrels for the agricultural pro- 
duce of the region. Carpi is the most important centre of the industry, 
and in 1931 out of the 1,324 persons engaged in the industry in the 
town 823 were employed in 6 concerns. 

The wood industry in Liguria is principally concerned in the 
fitting-out of ships. All types of ships’ equipment, including furni- 
ture, are made in Genoa, where there are thirty saw-mills; and 
numerous others are scattered throughout the compartment. 

In Tuscany the lower Arno basin has important furniture and wood- 
working industries. ‘The concerns vary in size from large factories to 
small workshops. Renaissance is the principal furniture style, though 
much elaborate carving is also produced. ‘The Cascina district and 
Florence and its suburbs are the chief centres of the industry. 

Throughout the rest of central and southern Italy there are few 
large timber-working concerns. Poretta’Terme is an important centre 
of the tannin industry and the majority of the Umbrian towns make 
artistic furniture. Perugia and Terni are the chief timber centres, 
and Perugia and Assisi have small furniture industries. Musical 
instruments such as harmonicas are made at Castelfidardo, Osimo, 
and Macerata in the Marches, and are exported to America. Else- 
where in peninsular Italy the large timber industries are confined to 
the ports. Here wood is imported and used mainly for building boats 
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and packing-boxes and cases for the export trade. Naples as the 
largest port naturally has the greatest numbers employed in the 
industry. ‘There are numerous saw-mills in and near the city, and 
furniture and fittings are made for ships. The ports of the Apulian 
coast are also important, especially Bari, Barletta, Taranto, and Brin- 
disi. Wood is imported from Yugoslavia and used mainly for packing- 
cases for the local agricultural products. Crotone in Calabria also has 
a packing-case industry. 

Palermo is the most important centre in Sicily and makes fittings 
and furniture for ships. Peasant furniture in a traditional style is 
made throughout the island. 

The cottage industries, confined almost exclusively to the moun- 
tains, naturally makes use of a variety of timbers, but the majority of 
their products are made of beech or chestnut. Sometimes these 
cottage industries offer a winter occupation making use of raw mate- 
rials prepared during the summer in the forests; more frequently 
they provide a full-time occupation for persons who live in the 
forest or in isolated cottages. Machine-made articles imported or 
manufactured in the towns have driven some of these hand-made 
wooden goods off the market, but a surprising number and variety 
of them still persist. ‘The decline in the market for these goods is 
closely connected with the phenomenon of mountain depopulation 
(II, p. 627). ‘The products of such small forest industries may be of 
three kinds: goods made from split or sawn wood, such as casks, 
boxes, fruit-crates, spokes, ladders, cartshafts, and oars; turned goods, 
such as buttons, chair legs and, spindles, cask heads, bobbins and 
spindles; carved objects such as spoons and ladles, sieves, gunstocks, 
bowls, forks, clogs, toys, images, &c. 

In north Italy these small forest industries are most numerous in 
the Eastern Alps. Here the box makers of the Cansiglio forest (Plate 
42) use its prime beechwood and are well known for many articles, 
including oars with which they formerly supplied Venice. The 
Ternova forest is also well known for its good quality beechwood. 
Other centres are Mariano, Borgo Valsugana, Rovereto, Fiera di 
Primiero, Sagrado, and Val Cellina. In Liguria the only important 
products are the chairs of Chiavari. In the Northern Apennines as a 
whole, depopulation has destroyed any forest industries. There are 
some articles, such as chairs and moulds for cheeses, made near 
Camerino and Macerata. ‘The Casentino, however, is one of the 

_principal centres, especially Badia Prataglia (Poppi) and Serravalle in 
the Camaldoli forest, and exhibits the highest craftsmanship and art. 
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The forest of Boscolungo (Pistoia) produces oars, poles, &c., and the 
M. Amiata district (Casteldelpiano) barrel staves of beech and chest- 
nut. he Abruzzi, particularly Opi, Castellafiume, Collelongo, Castel 
S. Angelo, Aquila, Pretero, and many other places are important, 
among other things, for wagons and carts with traditional decorations. 
In Campania the Irpinian woods supply industries near Avellino and 
Bagnoli Irpino, where -barrels, carts, and chairs are made. The 
chestnut woods of the Salerno district have given rise to industries all 
around them, particularly the making of staves at Castellammare. 
Chestnut coppice treated under a very short rotation (3-4 years) is 
exploited for the manufacture of fruit boxes. In Calabria, Serra- 
stretta and Polia are the most important centres in the whole of the 
south for beechwood chairs, and produce some 1,200 dozen a year. 
Domestic and farming utensils are made at many places in the Sila, 
and carts, barrels, chairs, and fruit boxes in the Aspromonte. In the 
north and east of Sicily many articles, including the characteristic 
Sicilian cart, are made, while the craftsmanship of Sardinia is chiefly 
expressed in a variety of carved chests and coffers. 

Precise information about the number and sizes of forest and wood- 
using industries is lacking. An official inquiry shortly before 1939 
showed 102,289 persons employed in 7,733 woodworking establish- 
ments, of which 5,250 had mechanical power with a total horse-power 
~ of 131,938. Of these establishments saw-mills (prima lavorazione del 
legno) numbered 2,916 (2,306 with power), employing 74,070 h.p. 
and 39,284 persons. ‘This last figure includes a good deal of seasonal 
and part-time employment. Establishments where the work is purely 
manual (e.g. the small forest industries, described above), which are 
especially significant in woodworking, were not included in the above 
figures, but were estimated at another 115,930, with about 180,000 
workers. Both the mechanical and manual types of establishment 
were widely distributed: 





> Establish- Workers | Establish- 
ments | " ments Workers 
Piedmont : 9,922 27,236 | Campania ; 10,938 20,838 
Lombardy : 18,228 60,716 | Apulia . ‘ 7,264 12,202 
Venezia Euganea_ ‘11,720 28,801 | Calabria : 5,247 10,265 
Emilia". : 8,563 17,5746" SIChy— ; 10,782 16,577 
Tuscany . : 9,398 Deora 


Imports of Timber | 


Italy is nearly self-sufficient in forest products other than timber. 
Her imports of firewood and of charcoal were formerly considerable, 





PLATE 42. Forest industries; basket makers in Cansigho forest 
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although small in comparison with the home output. Since 1935 both 
imports have been drastically reduced. Imports of industrial timber, 
particularly softwoods, and of pulpwood have been large. Up to 
1934 about half her requirements were imported, the bulk (70-80%) 
coming from Austria and Yugoslavia. Since 1937 imports from 
Austria have fallen, and from Yugoslavia and Rumania have increased. 
At the same time since 1935 total imports have been drastically cut 
and by 1938 were under 700,000 tons. 





1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 | 





Fire- 
wood 





272 
1g! 
175 
146 
153 
88 
14 
52 
56 





Imports (thousand metric tons) 


Char- 
coal 





107 
76 
29 
28 
29 
18 

0°3 
6 
7 








Wood 
round | sawn 
373 | 1,185 
278 881 
235 836 
266 977 
327 933 
298 957 
214 367 
S57 512 
258 318 


| Poles 


Dye and 
| & stakes | Plywood | tan wood 
| 28 14 27 

20 17 18 
nee II 15 
6 10 20 
14 12 41 
II 12 a5 
4 2 26 
6 14 aT 
3 13 29 


Total 
unworked 
wood 








2,012 
1,487 
1,308 
1,455 
1,512 
1,423 
628 
963 
674 


The great bulk of the wood was coniferous and probably much of 
the round wood was pulpwood. In addition the following quantities 
of woodpulp were imported almost entirely from Austria, Finland, 


and Sweden: 


1935 
1936 
1937 
1938 


. . 336,000 metric tons 


226,900 
251,200 
267,400 


9? >? 


99 9? 


9? 9) 


The chief ports importing timber were Genoa, Naples, and Fiume. 


FISHERIES 


THE sea fisheries of Italy, as of other Mediterranean lands, are unim- 
portant in comparison with those of countries bordering the North 
Atlantic. 7 


Sea Fisheries, 1936 (metric tons) 
Italy (including fresh water) . 


United Kingdom 


Germany 


France 
Spain (1934) 


170,425 


7B, 063,647 


599,397 
318,100 
387,800 


Greece 


Yugoslavia . 


Morocco 


9,500 
6,300 


. 24,600 


Algeria (1935) 


Palestine 


18,134 


goo 
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Among Mediterranean countries, however, Italy, with her long coast- 
line, her islands, and her central position, has much the largest 
fisheries, and the produce of the seas affords food and livelihood for 
an appreciable proportion of her population. Italy is the sole Medi- 
terranean country with more than an insignificant share of the 
European fish catch. 

In addition, although the weight of fish landed is small, the portion 
of the population dependent on fishing is comparatively high. ‘Thus 
while the number engaged in the fishing industry in Great Britain 
iN 1931 was 63,000 (0-30% of the occupied population), the Italian 
census of 1936 gives a total of 85,918 (0°47%). ‘The difference in 
the average catch per man is obviously considerable; the 1936 catch 
represented about 17 tons per man in Great Britain and only about 
2, tons in Italy. ‘The Italian fishing industry is, indeed, characteristi- 
cally small scale, uses rather primitive equipment, and secures poor 
returns for the amount of labour expended. Deep-sea fisheries are 
of relatively little significance, whilst coastal and inland water fisheries 
and fish culture are of comparatively great importance. This state 
of affairs is due more to the natural poverty of the Mediterranean 
resources of fish than to lack of skill on the part of Italian fishermen. 
The primitive equipment, too, merely reflects the unattractiveness 
of the industry for a large investment of capital in modern vessels, 
cold-storage, and distribution facilities. 


Sea Fisheries 


The great bulk of the species caught are, with the exception of 
tunny, both small in size and comparatively few in numbers. On the 
other hand, Italy is badly situated for the making of long cruises to 
distant but plentiful waters comparable with the voyages of British 
trawlers to the Moroccan coast or the White Sea, or of French vessels 
to Iceland and the Grand Banks. In recent years, however, one or 
two larger Italian trawlers have worked the Moroccan and Canaries 
grounds, and three of them have even fished from Petsamo. Although 
some of the migratory Mediterranean species periodically appear in 
great quantities, the fish resources of Italian waters are in general 
limited, and it is doubtful whether, even with mechanical equipment 
and modern methods, a much larger catch would be possible. 

A great variety of species is caught, but the bulk of the catch 
consists of migratory species, in particular tunny, sardines, and 
anchovies. Swordfish, especially in the straits of Messina, mackerel 
notably in ‘Tuscan, Neapolitan, and Venetian waters, and eels are 
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of slightly less importance. Among sedentary species mullet (numer- 
ous species) is probably the most important, together with various 
flat fish (soles, turbots, skates, and rays), gurnards, gilthead, and sea- 
bream. Shellfish are of some local importance, particularly at 
‘Taranto, as well as the coral and sponge fisheries. 


Princtpal Fishes of the Italian Sea Fisheries 


Italian name 


sardina 

alaccia 

spratto 

papalina 

alosa 5 

cheppia 

agone (fresh-water) | 

acciuga 

alice 

tonno 

alalonga 

triglia di fango or minore 

triglia di scoglio or 
maggiore 

muggine, and many names 
of varieties, e.g. cefalo, 
bosega 


rombo 


Tazza 


trigone 
pastinaca 
 sogliola 
' pianuzza 
‘passera 
sanchetto 
dentice L 
dentale ¢ 
orada 
- Orata ‘ 
boga 
vopa } 
occhiata 
Sarago or sargo 
labrace 
branzino 
spigola 


merluzzo 
nasello 


A 6000 


Clupea pilchardus \ 


Clupea aurita 


Clupea sprattus 


Clupea alosa (var. finta) 


Engraulis encrasicholus 


Thynnus thynnus 
Thynnus alalonga 
Mullus barbatus 


Mullus surmulletus 
Mugil auratus | 
Mugil capite 
Mugil cephalus ; 
Mugil chelo | 
Mugil salicus ) 


{ Rhombus maximus 


Rhombus laevis 


Raia spp. 


Trygon pastinaca 
Solea vulgaris. 
Pleuronectes flesus 


Arnoglossus spp. 
{ Dentex vulgaris 
| Pagellus erythrimus 


Chrysophrys aurata 


Box spp. 


Oblata melanura 
Sarga spp. 


Morone labrax 


Merluccius vulgaris 


, 


English name 


sardine or pilchard 


sprat 
shad 


anchovy 
tunny or tuna 
albacore or germon 


red mullet 


grey mullet 


turbot 
brill 


ray 

skate 
sting ray 
sole 

dab 
flounder 
scald-fish 


sea-bream 
gilthead 


gilthead 


sea-bream or 
gilthead 


bass 


hake 
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Italian name 
ombrina 
ombrina corvo 
sgombro 
carance 


pesce spada 
lucerna 
grongo 
murena 


Umbrina cirrhosa 
Corvina nigra 

~ Scomber scomber 
Caranx trachurus 
Labrus spp. 
Xiphias gladius 
Trigla spp. 
Conger vulgaris 
Muraena helenae 


Anguilla vulgaris 


j 


\ 
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English name 


maigre 


mackerel 
horse mackerel 
wrass 


swordfish 
gurnard 


eel 


anguilla 
bisatte 


The most abundant species, sardines and anchovies, both of the 
herring family, are particularly caught off the coasts of Istria, Dal- 
matia, and Sicily. ‘They are also taken off the coasts of ‘Tuscany and 
Apulia, and in the gulf of Naples, and, to a less extent, along the 
rest of the coast and islands, except for the Ionian shore between 
Reggio and Cape S. Maria di Leuca. For these species summer is 
the main season, when they swarm into the shallow coastal waters 
to spawn or to recover from spawning. In addition to the principal 
seasonal migration, there are great local variations in the abundance 
of sardines and anchovies connected with changes of water tempera- 
tures and salinity. ‘The annual catch (about 7,000 tons of sardines) 
consequently varies very much from year to year.! Sardines and 
anchovies are caught entirely by net—seines and drift-nets operated 
from sailing-boats, and seines operated from the shore (p. 150). The 
seines are commonly used at night with lights to lure the fish into 
the net. 

Tunny or tuna is probably the most remarkable of Mediterranean 
fish. Its migrations through the Mediterranean and the Bosphorous 
to the Black Sea were described by Aristotle, who remarked on the 
regularity and predictability of its appearance at different points, and 
concluded that the same shoal of fish made a complete circuit of the 
Mediterranean from the straits of Gibraltar to the Black Sea and 
back again each year. It is now thought that the migrations in mass 
are not so extensive, and that the tunny spends the winter locally in 
deep water (which in the Mediterranean is constantly at a tempera- 
ture of 13-14° C.) and moves in shoals into shallower coastal waters 
in response to seasonal changes in temperature. ‘These inshore move- 


1 The catch of sardines varied as follows: 


O34.» , . 8,340 tons 
1935. . - 12,740 ,, 
1936;;. : ; 8,800 ,, 
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ments at different points on the coast are responsible for the impres- 
sion of a long coastwise migration of many hundreds of miles. 

The common tunny is more important in Italian waters than the 
albacore, which is mainly an Atlantic species. ‘The common tunny, 
which is a large fish weighing up to 500 lb. and often more than 
6 feet long, is believed to spawn in the western Mediterranean in 
May and June, when it makes mass migrations towards the shore. 
Large numbers are then taken in coastal traps during a short season 
of about six weeks from the latter part of May to early July. A few 
are trapped during a second, much less important migration in the 
autumn when the fish return to the deeper waters for the winter. 
It can easily be understood that there are great variations in the 
catch from year to year, depending on the precise water and weather 
conditions. 

Practically the whole Italian catch of tunny, amounting to between 
2,000 and 3,000 tons, is taken in traps, deep-sea fishing for tunny 
being mainly confined to the winter. There is some deep-sea fishing 
with seines (especially in the Adriatic) and with lines in the straits 
of Messina, but these methods are less common than in the Atlantic 
tunny fisheries. The tunny traps (fonnare) are situated at carefully 
chosen points on the coast, and are marked in Fig. 31. Most are in 
‘Sicily and southern Sardinia, but some are on the Tuscan and Cam- 
panian coast, near Gallipoli and in the Quarnero. 

The tonnara of Sicily and Sardinia is a large and complicated con- 
traption. A lead net (pedale) extends from the shore out to sea for 
as much as a mile or more and to a depth of 60 to 200 feet. This 
diverts the fish moving along the shore into the trap proper (zsola), 
an oblong enclosure up to 200 to 400 yards long and 50 yards wide, 
_ divided into a number (up to g) of compartments through which the 

fish may be allowed to pass at will, and leading finally to the death 
chamber (camera a morte), which has a floor of strong netting. This 
floor may be pulled up by ropes and the fish thus brought to the 
surface are gaffed and killed with harpoons by men in boats sur- 
rounding the compartment. The whole complicated trap is anchored 
to the sea floor and buoyed with cork floats. It is lowered before 
the beginning of the run and raised again after it is over. The nets, 
together with the preserving sheds and other shore installations, 
represent a large investment of capital, which can yield a return 
during a short season only. ‘The killing of the fish (mattanza) takes 
place when a convenient supply has been trapped, but roughly about 
once a week during the season. One tonnara (di Porto Scuso) has 
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been known to have 18 mattanze in a season, averaging 800 fish each. 
A large tonnara employs 80-160 men. There are also many smaller 
and less complicated tonnare in which the fish are killed whenever 
opportunity offers. These have only 2 or 3 compartments and a 
watch is kept for shoals of tunny entering the trap. ‘The traps in the 
Quarnero are of this type. 

In 1929 there were 48 active tonnare giving employment to about 
3,000 men, and their annual output (1925-9) was 1,300—1,900 tons. 


Men engaged in Tunny Fisheries, 1929 


Province Numbe? Province Number 

Liguria Calabria 

Genoa . : pee: Catanzaro . «) 200 
Venezia Giulia Sicily 

Fiume . : — 12 Agrigento . a= eo 

Pola. : ~ 36 Messina. . 320 
Tuscany Palermo . - 339 

Grosseto : : 3 Syracuse . ., eas 

Leghorn : »- 56 ‘Trapani: _. « «590 
Campania Sardinia 

Naples : eo O Cagliari : Pe aio te) 

Salerno : 2 64 Sassari : jul SESE 
Apulia 

Lecce : . “ee 





In recent years these numbers have somewhat increased. Some of 
the tunny is consumed fresh locally, but the greater part is preserved 
in oil. 

There is little detailed information about the other fisheries. 
Mackerel are caught off all parts of the coast, and by trawlers south 
of Sicily. Swordfish are taken, almost solely in the straits of Messina, 
by harpoons or in special nets, from small boats accompanied by 
a high-masted lookout craft (feluca or vedetta). ‘The swordfish may 
weigh 600 lb. and measure up to 12 feet in length. Its flesh is con- 
sidered a delicacy, and the catch in the straits amounts to about 
1,300 tons. Most of the other common species are taken in the 
northern Adriatic, and off the coasts of ‘Tuscany, Sardinia, and Sicily. 
Summer is the main fishing season. 

Italian fishing is for the most part confined to a narrow coastal 
zone, seldom more than 10 miles wide except in the northern Adriatic 
and round the Tuscan archipelago, where deep-sea trawling is tradi- 
tional. Some trawling and line fishing is done on the banks south 
of Sicily and in the Adriatic, and a very few trawlers have in recent 
years operated outside the Mediterranean. The Adriatic is the most 
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extensively fished of Italian waters, since a great part of it is shallow 
and suitable for trawling. Italian fishermen, especially from Chioggia, 


Miles 
50 


100 








Fic. 31. Lshing-grounds and tunny traps (tonnare) 


range into grounds within the territorial waters of neighbouring 
countries. By treaty with Greece (1927) Italians may fish in Greek 
waters, in return for similar rights for Greeks in Libya. By an agree- 
ment of 1925 with Albania, the same rights were obtained in Albanian 
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waters. A more complicated agreement with Yugoslavia in 1922 
regulates fishing in Dalmatian coastal waters from Fianona to Zara 
and in between the islands of Curzola (Korcula) and Lagosta. In 
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Fic. 32. Fishing-ports and limits of Compartimentt marittimt 


general a zone 1 mile wide is reserved for nationals and the waters 
not covered by this are shared. ‘There are restrictions on gear, parti- 
cularly on the use of drag nets. An agreement of 1908 with France 
set up a neutral zone between Corsica and Sardinia (Vol. IV). 
Ports. The number of bases used by fishermen is large, as would 
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be expected of a mainly coastal fishery. ‘The great majority of these 
places have practically no harbours or installations, and are not 
_ worthy of the name of ports. The boats used are small rowing-boats 
or sailing-vessels of small capacity, and only operate a few miles away 
from home. ‘The larger vessels which stay longer at sea come almost 
exclusively from a comparatively few harbours, indicated on Fig. 32, 
of which Chioggia and Molfetta are the most important. On the 
Tyrrhenian coast the number of fishing ports is larger than on the 
Adriatic, and the concentration of activity at each is correspondingly 
less. 

Methods. Nets of various kinds are the most usual apparatus. 
Baited lines are sometimes used for funny, mackerel, sea-bream, and 
mullet, harpoons for swordfish, spears for cuttlefish, and dredges, 
rakes, and small traps for shellfish. 

The nets are of many kinds with a mesh appropriate to the species 
it is desired to catch, but are of a few basic types; drift nets, trammel 
nets, drag nets, trawls, and fixed nets. The lampara used for sardines 
and anchovies is a long pouch-like net (miesh about 4 in.) which is 
drawn round a shoal of fish near the surface or in shallow water. 
The menaida is a long drift net, similar in principle to the herring 
net. The sczabica, also used for sardines and anchovies, is a drag net 
worked from the shore. ‘The ground-feeding species are taken chiefly 
in trawls. ‘The most characteristic is the paranza (originally of the 
Tyrrhenian Sea), similar in principle to though smaller than the otter 
trawl. These trawls are usually dragged by a pair of small sailing- 
vessels or occasionally are fastened stem and stern to a larger vessel 
which drifts broadside before the wind. Several kinds of fixed tram- 
mel nets are used. These are composed of one or two thicknesses 
of taut coarse netting covered with a loose finer net. Fixed or staked 
- gill-nets, as well as weirs and traps, are used in coastal waters and 
river mouths to catch fish moving along well-defined courses. The 
tonnara is the largest of this type. A number of smaller traps are 
an essential part of the walle fisheries (p. 155). 

The sardine and various drag nets are by far the most important. 
Out of the 89,000 registered fishermen of the national syndicate, 
17,000 were described as using drag nets drawn by boats, 12,000 as 
using drag nets drawn by hand, and 17,000 as using sardine nets. 

Boats. ‘The number of boats engaged in the fishing industry on 
the last day of 1939 is given below. It will be seen that the average 
tonnage is low and the great majority of boats are in fact rowing- and 
small sailing-boats. 


152 FORESTS AND FISHERIES 


Number of Fishing-vessels at the end of 1939 
No. of Average register 


Compartimenti marittimi boats tonnage 
Imperia . ‘ : ‘ : B22 ee 
Savona . ‘ ‘ 3 : 547 1°6 
Genoa =~ .. : : : - > agIzS 4'0 
La Spezia pe aa ; : 574 1'°8 
Viareggio . ; : : ; 243 4°3 
Leghorn . ‘ 2 ; : 688 9'6 
Portoferraio ~. ; 2 : 280 ae 
Civitavecchia . ; ‘ ; 183 2°6 
Rome ‘ : : : ; 310 2°6 
Gaeta : : ; PF als 860 20 
Naples. : ‘ < BN, 1°6 
Torre del Crece : : : 356 61 
Castellammare di Stabia_. ; O75 r2 
Salerno. : : ‘ , 984 1°32 
Pizzo z . : : ; 491 1°6 
Reggio. ; : : Riles te 03 1'6 
Taranto . : : 4 ; 592 i973 
Brindisi. , ; ; 818 1°6 
Bari (Molfetta) . , : i $s ROR 2°9 
Ancona . ; : : : 2,026 3°5 
Rimini. ‘ : : o. ) WyFO? 6°5 
Ravenna . 3 : : : 642 2-7 
Chioggia . . ; , 706 38 
Venice. ; : : « 11,620 1°4 
Trieste . ; ; .. agess 1-7 
Pola (bassinpicebioy”, ‘ . 4 14208 iy 3 
Piumeée- ~~. : : 5 ; 864 1°8 
Zara ; ‘ : ; ‘ I4I I°9 
Cagliari. 4 : : «are 21 
Olbia : : ‘ : : 791 1°9 
Messina . : ; : . 2,860 aa 
Catania. : ' , s 145398 I'9 
Syracuse . : : <2 SE EiS 2°6 
Porto Empedocie ; : 2 Eas 4'1 
Trapani . ; ; ; 12? 23557 2°6 
Palermo . : : : a Mae 1°8 

ITALY ; : ; . 40,092 25 

1938 ; : : » .39;001 Pia 
DORIS ce: - 40,333 25 
1936 . : : «2,031 2°5 


The compartimenti marittimi are shown on Fig. 32. The great 
disparities of size among them should be remembered in reading 
the table on this page. 

The powered boats include a small number of large craft of several 
hundred tons, registered at the main ports, but most are merely 
powered sailing-vessels of the traditional type fitted with motors. 
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The latter are mainly operated from the Adriatic ports and only go 
as far afield as the Dalmatian coast. ‘Thus of the 837 mechanically 
propelled fishing craft registered in 1929, 431 were in the comparti- 
menti marittimi of Bari (124), Ancona (184), Rimini (65), Chioggia 
(30), and Fiume (28). Other smaller centres were Genoa (38), Leg- 
horn (35), Cagliari (48), the Naples district (63), and south-west 


Sicily (44). 


Types of Fishing-boats in use 1937 


























Catch (tons) 
Molluscs and | Coral and 
Type Number | — Fish Shellfish Sponges 

Steam . : : i 85 | 6,780 40 o3 
Motor. : i ‘ 107 4,787 30 = 
Motor with sail : , 99 4,445 275 

Sail with auxiliary motor . 913 20,564 255 10 
Sail : : : : 1225 45237 124 236 
Unspecified . ; : 28,196 Aa 550 5,024 | 52 
Total catch from boat ; — 74,369 5,748 | 298 


Of sailing-vessels there are innumerable types, varying from place 
to place, and having many local names. The larger ones, which are 
decked and range from 5 to over 100 tons, include the paranza and 
paranzella (Liguria), the bilancella (Apulia), and the bragozzo and the 
tartana (Venetia). ‘These boats usually work trawls. 

Sponges and Coral. The sponge fisheries are relatively unimportant 
compared with those of Tripolitania and of the eastern Mediter- 
ranean. ‘The principal sponge fisheries are those of Lampedusa, the 
Egadi Islands, Lagosta, the Dalmatian coast, and Sardinia. ‘The 
sponges are collected by divers. 

Coral fisheries are somewhat similar in location, but the exact 
position of the coral beds is known only in a few cases, except to 
the fishermen themselves. There are coral fisheries on the Riviera 
di Ponente, the Tuscan coast, and the gulf of Naples; the most 
important are off north-east and south-west Sardinia, round the 
Egadi Islands, and off Sciacca in Sicily. There are none on the 
Adriatic coast of Italy. 'The coral is either entangled in netting, which 
is allowed to drift against the beds, or collected by divers. ‘The 
working of the coral allows great scope for the art of the craftsman, 
but changes of fashion have led to a great decline in the output. 
During the last quarter of the nineteenth century the export of 
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worked coral averaged 238,000 lb. a year, but this average has dropped 
since 1920 to less than 26,000. 

The Fishing Industry and Trade. Little information is available 
about the size of the fishing industry as a whole. The total catch in 
1936 was officially reported as 98,300 tons, but it appears probable 
that the catch was actually nearly twice this amount, or about 175,000 
tons. ‘The number (over Io years of age) occupied in the industry 
according to the 1936 census was 85,918, practically all males. Most 
other estimates are higher, between 100,000 and 160,000. It is pos- 
sible that as many as 200,000 Italians are mainly dependent for their 
livelihood on the sea and inland fisheries. No satisfactory information 
is available about the distribution of these people in different parts 
of the country. Most of the men, except those engaged in deep-sea 
fishing in the larger vessels, are paid by some kind of share system 
rather than regular wages. ‘The rate of remuneration is not on the 
_ whole high even by Italian standards. 

The processing of fish is of only moderate importance; estimates 
of the amount of fish preserved vary from 23,000 to 43,000 tons. In 
1937 there were in operation 8g large fish-processing plants, of which 
39 were canneries. Between 10,000 and 15,000 people may be em- 
ployed. Sardines and anchovies are canned, dried, and salted in 
plants in or near Genoa, Leghorn, Civitavecchia, Venice, Chioggia, 
Trieste, and Sicily. ‘Tunny canneries are mainly in Sicily and 
Sardinia; the largest is on the island of Favignana, off ‘Trapani 
(Vol. IV). | 

The total consumption of fish in Italy is unknown. It is estimated 
at from 11 to 14 Ib. per head per annum, and the total at roughly 
500 million lb. or 250,000 metric tons, which exceeds the total catch 
by about one-third. Consumption, of course, varies very much 
locally; fish is common along the coast but is often expensive and 
dificult to obtain inland. The consumption is high in Sardinia, 
Sicily, and the south, and low in the north. Much of the fish landed 
at smaller ports is sold directly to local people. Most of the large 
fishing ports and inland towns have special fish markets, many of 
them under municipal control. 

The demands of the home market are made up by imports. More 
than a half of the import, which in 1935-1938 averaged 81,100 tons, 
consisted of dried salt cod and stock-fish, and the greater part of the 
other imported fish was dried, salted, or smoked. Large amounts of 
cod came from Newfoundland, Iceland, Norway, Denmark, and 
France, and sardines, anchovies, and tunny from Portugal and Spain. 
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Exports of fish, except for sardines and anchovies, luxury products, 
are insignificant. 

Administration. ‘he fisheries are the responsibility of the Ministry 
of Agriculture and Forests, through the Ispettorato generale dello 
Servizio Pesca. ‘The Milizia Nazionale Forestale (p. 132) serves as 
a police force to patrol lakes, rivers, and the coast. There are a 
number of official research institutes at Rome (central laboratory, 
fish-hatching, and oceanography), at Messina, Cagliari, Rovigno 
(marine biology), Lake Trasimene, and Pola (exploration of new 
grounds), as well as the international Marine Biological Station at 
Naples (II, p. 393). 

There are complicated regulations of fishing grounds, gear, and 
methods, which are handled by local commissions. The administra- 
tion of the inland fisheries is organized by provinces, that of the sea 
fisheries by Direzioni Marittimi, subdivided into Compartimenti 
Marittimi (Fig. 32) covering stretches of the coast varying greatly in 
length (see table on p. 152). 

In the corporative hierarchy the fisheries were in the sphere of the 
Corporazione della zoétecnica e della pesca. 


Inland Fishertes 


Many rivers contain trout, perch, salmon, pike, and other fresh- 
water fish. Some rivers are stocked from hatcheries, especially in 
northern Italy, but the only important inland fisheries are those of 
the lagoons and the larger lakes. 

Lagoon fisheries are among the oldest in the Mediterranean; the 
equipment required is simple, and there is a great natural abundance 
of fish at certain seasons. Most of the species described in the Natural 
History of the elder Pliny are lagoon species. The characteristic 
advantage of the lagoon fisheries is the use of fixed nets and traps 
into which the fish come of their own accord. The corresponding 
disadvantage is the inability of the fishermen to go in search of the 
fish if for any reason they do not move in their usual channels. In 
the Italian lagoons (valli), and particularly in those of the northern 
Adriatic, there has developed a very specialized and highly organized 
system of exploitation known as vallicoltura. ‘This stands midway 
between the completely unregulated sea fisheries and the complete 
fish culture of fish ponds and hatcheries, which are common in the 
north of the country. 

The vallicoltura is based on the biological fact that the young or 
fry of certain species regularly migrate to shallow and brackish water, 
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where they grow to maturity, and then leave for deeper and salter 
waters again. ‘The fish of the valli are principally various varieties 
of grey and red mullet (particularly the cefalo and bosega), eels, gilt- 
head, gurnard, and some flat fish. The fry are admitted to the valli, 
where they are kept and allowed the requisite conditions to grow to 
maturity. he mature fish are caught in great quantities as they 
attempt to leave the lagoons by the few passages left open to the sea. 
Continual and careful attention is needed to keep the water condi- 
tions right, and for the repair of the embankments, sluices, weirs, 
nets, and so forth; the different species must be carefully segregated 
according to their degree of maturity, and restrained from returning 
to the sea during spells of great heat and cold. The valli in the 
Venetian area are of three types. The valli aperte, with open con- 
nexion with the sea, are in fact merely portions of the lagoons subject 
to exclusive fishing rights. Regulation of the life and movement of 
the fish is at a minimum. The valli semi-arginate (semi-enclosed) 
include the majority of the Venetian valli. ‘They are broken sheets 
of water surrounded partly by sand and mud banks, partly by em- 
bankments, partly by wicker-work fences which admit the flow of 
the tide and young fry, but keep in the larger fish. ‘The condition 
of the water is naturally regulated by the tides. ‘The valli arginate 
are entirely enclosed by embankments and the only communication 
with the sea on the one hand and the rivers on the other is by narrow 
channels controlled by sluice gates. ‘hese enclosed lagoons, where 
control of the fish is at its maximum, are in fact enormous fish ponds, 
supplied with young fry through the channels, and from hatcheries. 
The state of the water in them can be carefully controlled by admit- 
ting salt water from the sea or fresh water from the rivers. ‘Thus in 
winter light, fresh river-water is admitted to form a thin sheet of ice 
over the lagoon, so as to protect the deeper salt water from further 
cooling. ‘he Valle Morosina (in the south of the Laguna Veneta), 
and the large Valli di Comacchio (south of the Po delta), are examples 
of these enclosed valli. On a group of long narrow islands in the 
heart of the lagoon is the town of Comacchio (pop. 9,141), where 
the inhabitants earn their living almost entirely from the fisheries 
of the valli. 

The large lakes of northern Italy support small fisheries which 
have some local importance. ‘The chief fish caught are salmon, trout, 
perch, pike, eel, and shad (sardella). Nets, often used at night with 
lights, are the usual tackle. The scale of the fisheries, the boats used, 
and the average sizes of the species caught, are all small. In Lake 
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Maggiore the Isola dei Pescatori is almost completely occupied by 
a picturesque fishing village. Fishing is regulated by a Swiss-Italian 
convention. In Lake Garda there is a local sedentary variety of shad 
(Alosa finta var. lacustris) peculiar to the lake. Here carp are the 
most prized fish, and were formerly sent to Venice for the Doge’s 
feasts. ‘There are also fisheries in lakes Como and Iseo. 


CHAPTER XVI 
MINERALS — 


TALY is not well endowed with minerals of economic importance, 
| this lack became especially noticeable during the Fascist 
regime, when a deliberate policy was followed of making the country 
as self-supporting as possible. In spite of her efforts Italy has only 
achieved complete self-sufficiency in sulphur, mercury, marble, borax, 
and pumice, and some measure of independence in bauxite (alumin- 
ium ore), magnesite, lead, zinc, manganese, antimony, mica, and 
asbestos. 

There is, however, a deficiency of petroleum, coal, iron, copper, 
nickel, and tin. ‘The lack of coal was made up partly by imports, 
especially from Britain and Germany, and partly by the development 
of hydro-electric power. ‘This was necessary because so much of the 
coal occurring in Italy is of low grade and can only be used in certain 
industries. The only oilfield of any consequence is in Emilia, and its 
output is small and has declined in recent years (Appendix III); 
deficiency of oil may have been one of the reasons for the annexation 
of Albania, where oil was already being produced by an Italian 
company, and of Abyssinia, where it was hoped that discoveries of 
oil would be made. Shortage of iron has led to the reopening of old 
mines, and where possible alloys with lighter metals are employed 
in place of steel, and an attempt has also been made to use various 
substitutes for copper. There is a deficiency of ores of the rarer 
metals used in the steel and other industries, such as chromium, 
tungsten, molybdenum, vanadium, titanium, and zirconium. 

The attempt at self-sufficiency has led to a general increase in 
mineral production, except during the world depression of the early 
1930’s. The following figures show the total Italian mineral output 
from 1923 to 1939 expressed as percentages of the 1922 production: 


Year 19O23. 1924 1925: 1026 -FO27 ~~ 7925-27025 £090) “inoas 


120 122 145 150 160 152 166 160 130 
Year 5932 1033  TOS4.- 1035 7030 4037 — 1058 1 “O30 
110 98 110 E30 "250 180 190 198 


Fluctuations in the output of the more important minerals are 
shown in Appendix ITI. 

The chief mining areas (Figs. 33-35) are in Tuscany, southern 
Sicily, and south-western Sardinia (Vol. IV). There are less important 
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areas, especially in the Western and Central Alps, Istria, and the 
Central Apennines. Only a few of the large metallurgical centres are 
near mines. Except for the marble industry, which is concentrated 
in the Apuan Alps, the more common minerals such as building and 
ornamental stone, road metal, and clay are widely distributed. 

In the following account of the Italian mineral industry the 
individual minerals are described separately under the main divisions 
of metallic and non-metallic minerals. 


METALLIC MINERALS 
Aluminium (Fig. 33) 

In spite of a considerable increase of production in recent years 
(Appendix III), Italy is now only the sixth greatest producer of 
bauxite in the world. In Italy bauxite is economically worked for 
aluminium when it contains over 50 per cent. alumina, not more than 
4°5 per cent. silica, nor more than 1o per cent. ferric iron. ‘Typical 
samples show on analysis 40-63 per cent. alumina, up to 20 per cent. 
silica, and 5-36 per cent. ferric iron, so that only part of the material 
quarried can be used for the extraction of aluminium. When there 
is less than 3 per cent. silica, even though the iron content is fairly 
high, the material can be used for other processes in the chemical 
industry. 

The chief areas, in order of importance, where bauxite is quarried 
are Istria, Apulia, Abruzzi, and Campania. In Istria the bauxite 
occurs in large irregular pockets in the Cretaceous limestone and is 
covered with an overburden seldom more than about 6 feet thick. 
The pockets are often some distance apart and seem to be arranged 
haphazardly, so that they are difficult to discover. ‘The known pockets 
are confined to a broad belt extending north-west to south-east from 
near Pirano to the Canale dell’ Arsa, except for outlying patches some 
miles north-east of Pola and round Pinguente, and an isolated pocket 
east of Aurania. Bauxite is also quarried in the southern part of the 
island of Cherso near Ustrine, and occurs at the northern end of the 
island and also on the island of Lussino. On the mainland of Istria 
the best quality ore comes from between Visinada and Visignano. 
Good quality ore is also found near Gimino, where, however, the 
silica content increases with depth. The Albona-S. Domenica zone 
and quarries near Buie produce very good bauxite. There are many 
pits in other parts of the district, but they now contain little first 
quality material. The bauxite is worked in open quarries and is sent 
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by lorry and rail to the Canale di Leme and Pola, and by aerial rail- 
way to Port’ Albona. ‘The ore is next shipped to Porto Marghera 
for treatment. 
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Fic. 33. Minerals 


It is difficult to estimate how much bauxite is available in Istria, 
because the base of good material has not been reached in some of 
the pockets, but expected reserves amount to 5,000,000 tons. Output 
by 1940 had reached about 250,000 tons, about half of the total 
production of the country. It, is, however, not known whether all 
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this output consists of first quality ore. ‘The S.A. Mineraria 'Triestina 
is the most active quarrying concern in Istria, but pits are also owned 
by the S.A. Bauxite Istriane. 

In the Gargano district of Apulia bauxite was discovered in 1920, 
and by 1940 was being produced by the S.A. Industri Minerarie 
Italiane (S.A.I.M.I.) near Sannicandro Garganico, S. Marco in Lamis, 
and S. Giovanni Rotondo. ‘The ores are connected with the Creta- 
ceous limestone, and, although little is known about their quality, the 
reserves are considerable. Small quantities of bauxite have been 
shipped from Manfredonia to Porto Maghera, but transport facilities 
need improving. 

Farther east in Apulia, bauxite, associated with the Cretaceous 
limestone, has been proved near Bisceglie and at Fasano. ‘The com- 
mercial value of these deposits is not known, but some bauxite has 
been sent to Porto Marghera. The Montecatini combine is interested 
in this district, which yields 50,000 tons of ore a year. ‘Together 
with a production of about 100,000 tons of ore a year from Gargano 
the joint yield of these two districts accounts for about a third of the 
country’s total output. Deposits have also been reported from the 
Lecce—Otranto district, but again their value is not known; they may 
be more extensive than those near Bisceglie. The main bauxite 
deposits in the Salentine peninsula are reported in association with the 
‘Cretaceous limestone from places immediately north-west of Lecce, 
between Copertino and Gallipoli, fairly continuously from north- 
west of Martano to the coast south of Otranto, and from near Ruffano 
and ‘T'ricase to the coast just west of Leuca. Some of the quarries 
when worked out are used as water cisterns (I, p. 373). The reserves 
of bauxite in Apulia have been provisionally estimated at 5,000,000 
tons, equal to those of Istria, but may be greater. 

Bauxite reserves in Abruzzi, Latium, and Campania have been 
estimated at over 5,000,000 tons, but so far have not been greatly . 
exploited. Output in recent years is stated to be 100,000 tons of ore 
a year, about one-fifth of the total Italian production. The chief 
centres of production in Abruzzi are near Lecce nei Marsi on the 
south-east edge of the Fucino basin and near Aquila degli Abruzzi; 
in Latium at Pescosolido in the Val Roveto; and in Campania along 
the southern flank of the Matese plateau at Piedimonte d’Alife, 
Cusano Mutri, and Pietraroia, in the M. Maggiore massif at Dragoni 
and Liberi, and in the Cilento near Salento. It is possible that some 
of these pits may have ceased work in recent years, especially those 
with poor communications. 
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The output of bauxite by 1940 had been increased to about 500,000 
tons a year. As the total known reserves have been estimated at 
15,000,000 tons, they would only last some 30 years if this high rate 
of exploitation continued and if no fresh occurrence were found. 
The rapid increase in output (Appendix ITI), especially since 1936, 
is partly the result of Italy’s attempt to be as self-supporting as 
possible, and partly in order to expand exports of bauxite, notably 
to Germany. 

Bauxite is not the only source of alumina in Italy, leucite, a common 
mineral in the lavas of Latium and Campania, having been investi- 
gated. ‘The main drawback to its use is that even when separated 
from the lava it contains only about 23 per cent. alumina and as 
much as 55 per cent. silica. By comparison with bauxite this is not 
worth working for alumina alone, but leucite has the additional 
advantage that potash can be separated as well as alumina, and that 
the possible reserves of potash and alumina from the leucite in the 
Italian lavas are very large. By 1931 concessions of about 14 sq. miles 
near Sessa Aurunca had been granted to the S.A. Italiana Potassa 
which, at Corigliano, only a few miles away, has works for extracting 
leucite from the local lavas. About the same time concessions of 
about 144 sq. miles were granted to the same company, the S.A. 
Vulcania, and the Montecatini combine for quarrying the leucite- 
bearing lavas of the Mi. Cimini. Works were constructed at Civita 
Castellana for processing the output of these quarries. 


Alunite 


Alunite (Ital. allumite), a form of native potash alum, is worked at 
Tolfa and at Montioni Allumiera north of Follonica. About 4,000 
tons were produced in 1936, but output declined in 1937-1938 to 2,275 
tons. It is used in the chemical industry for the manufacture of 
potash alum and aluminium sulphate. 


Antimony 


The country’s peace-time requirements of antimony have been 
estimated at about 1,000 tons of metal a year. In 1934 only 225 tons 
of metal were produced, and the deficiency was largely made up by 
imports, chiefly from China, Czechoslovakia, and Yugoslavia. In 
more recent years, particularly as a result of new plants in Sardinia, 
output is believed to have been increased to about 1,000 tons, thus 
making the country normally self-supporting. Apart from Sardinia 
(Vol. IV) antimony is mined at Primiero in the southern Dolomites, 
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and at Casale, north-east of Grosseto, where, however, the communica- 
tions are poor. In Tuscany there are also disused mines near M. 
Maggiore on the right bank of the F. Fiora. Antimony is also 
believed to occur in Piedmont and south-west of Patti in northern 
Sicily. It is not known whether the Italian occurrences are in the 
form of the mineral stibnite or as native antimony. The production 
figures (Appendix III) are presumed to refer to some impure form of 
stibnite. 


Copper 

Copper is found in Piedmont, Liguria, Tuscany, and Sardinia, but 
the quantities are insufficient for national needs. The total output of 
copper (metallic content) had been raised to 1,000 tons by 1938 
(Appendix III), but needs for that year amounted to 80,000 tons. 
Shortly before 1940 the Fascist Government, in view of the impos- 
sibility of attaining self-sufficiency in copper, ordered that aluminium, 
zinc, and other metals in more abundant supply should be used 
instead wherever possible. ‘These substitutes were even to be employed 
for telegraph wires and for brass and bronze foundry work, so that 
copper supplies could be kept in reserve. ‘The result of this policy 
on the mining industry was that some mines ceased work, and it is 
impossible to state which are still being operated, and, in some cases, 
- the nature of the ores worked. In the past the four chief mining areas 
have been the Alps, Liguria, ‘Tuscany, and Sardinia. The reserves 
in Liguria and Tuscany are said to be small and partly worked out; 
little is known about the prospects in the Alps and Sardinia. 

In Piedmont the best-known locality is near Ollomont, north of 
Aosta, in a tributary valley of the Valpelline, where the mines were 
probably working in 1939. Copper ores occur immediately north of 
Predazzo in the Avisio valley, near Roncegno in the Val Sugana, 
near Mis in the mountains north-west of Belluno, and also in the 
Pennine Alps (p. 166). It is not known whether any of these are 
now worked. In Liguria the most important mines are just east of 
Libiola, near Sestri Levante. Here copper pyrites occurs mixed with 
iron pyrites, but the ore is said to yield only 6 per cent. copper. 
The output of these mines is smelted at Leghorn by the Societa 
Metallurgica Italiana. Other nearby mines had ceased work by 1935, 
and are not known to have reopened since. No estimate of reserves 
has been made. : 

In ‘Tuscany mines have been working for centuries, especially near 
Montecatini Val di Cecina, north of Campiglia Marittima, and near 
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Boccheggiano to the east of Massa Marittima. Copper-bearing ores 
certainly occur with iron and other minerals at many places in the 
Catena Metallifera (I, p. 29), but no estimate has been seen of the 
possible copper reserves in this area. Some copper is also believed 
to occur in various parts of the Northern Apennines, as in the 
provinces of Piacenza and Parma, but it is not known to be worked 
there on a commercial scale. In Sardinia there is a small output of 
copper. 


Gold 


Gold occurs in quartz veins on the south and east flanks of the 
M. Rosa massif, and in the valleys of most of the headwaters and 
right-bank tributaries of the F. ‘Toce. It is, or has been, mined on 
the mountain sides above Pestarena, Bannio Anzino, and Calasca— 
Castiglione in the Anzasca valley; near the head of the Val Sesia at 
Alagna; and also near Challant above the Val d’Aosta. 

The alluvial deposits of several Alpine rivers have been washed for 
gold since the earliest times, and prospecting still continues. During 
the present century some gold has been obtained from the rivers 
Ticino and Dora Baltea, and the gravels of the F. Adda are also 
washed. In the Ticino valley gold is only found south of Lake Mag- 
giore, and the mean yield from some of the gravel banks left dry at 
low-water has been estimated at I-50 gm. per cub. m. of washed 
material, with a maximum yield of 2:94 gm. and a minimum of 
0-61 gm. Many rare earths occur in the Ticino deposits in addition 
to gold. : 

The output of gold amounted to 5,016 fine oz. in 1938, compared 
with only 3,103 in 1936. 


Tron (Fig. 34) 

Italy, with an output of about 1,000,000 tons a year, 1s a relatively 
unimportant iron-producing country. In the effort to be as self- 
supporting as possible, most available sources of iron have been 
investigated, and some old mines which had been closed down because 
they were partly worked out have been reopened. 

The chief localities for iron ores are: Elba and ‘Tuscany, the Western 
Alps, the Lombardy and Venetian Alps, Istria, Sardinia, and other 
reported but unproved sources. 

The iron ores of Elba and the mainland of ‘Tuscany have been 
exploited from prehistoric times, and much of the power of imperial 
Rome is said to have been founded on these sources, which include 
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iron pyrites, haematite, and magnetite. ‘The total production of Elba 
and Tuscany together now accounts for about 60 per cent. of the 
Italian output of iron ores and about 65 per cent. of the pyrites. 

In Elba the ore is mainly quarried along the east coast at a number 
of places, including Rio Marina, Rio Albano, Porto Longone, and 
Punta della Calamita. The ore bodies are usually about 20 feet thick 
and some hundreds of yards long and occur in Palaeozoic calcareous 
and mica schists, quartzites, and later granitic intrusions (I, p. 27). 
Analyses show a yield of 51 per cent. iron with a low phosphorus 
content (0:07 per cent.). As the chances of finding new ore bodies 
are considered to be excellent, reserves have been estimated at several 
million tons. ‘The mines and quarries are owned by the Govern- 
ment and leased to the Atti Forni ed Accaieria d’Italia (Ilva). ‘The 
annual output from the island has increased from about 10,000 tons 
in Napoleon’s time to about 500,000 tons in 1939. Some of the ore is 
smelted on the island at Portoferraio, and some is sent to Follonica 
and Piombino and to the works at Bagnoli near Naples. 

In Tuscany pyrites is mined as a source of iron, a rather unusual 
practice, the sulphur content being used in the sulphuric acid industry. 
The principal producing centres are Gavorrano and Boccheggiano, 
where iron pyrites is worked together with copper pyrites (p. 163). 
Tuscany accounts for about two-thirds of the Italian pyrites pro- 
- duction. Fairly high grade iron ore is also mined at Val d’Aspra near 
Massa Marittima. 

The Aosta area in the Piedmont Alps is second only in importance 
to Elba. Magnetite occurs in large masses in serpentine rock at the 
well-known Liconi mine near Cogne, south of Acsta. ‘This mine, 
which is owned by the S.A. Nazionale Cogne of ‘Turin, is at about 
3,000 feet above Cogne. The ore is worked both underground and 
in open pits, and is brought down by aerial railway to a crushing and 
magnetic sorting plant near Cogne. The sorted ore is then trans- 
ported by electric narrow-gauge railway and another aerial railway to 
Aosta, where it is used in the steel works. Analyses show that there 
are two grades of ore, yielding 56 per cent. and 51 per cent. iron 
respectively, with low phosphorus content. Estimates of reserves 
here vary from 1 million to 8 million tons. 

Various iron ores are worked-in other parts of the Western Alps. 
Haematite occurs in the Pellice valley, and there are small haematite 
and copper pyrites mines in the Val di Susa, where there is also a 
magnetite mine at Condove. In the Valle di Lanzo and Val Sesia 
there are also small iron mines. The magnetite mines at Montescheno 
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in the Val d’Antrona have been abandoned because of the high cost 
of transport. Iron, copper pyrites, and possibly other ores, are worked 
at the more important mines at T'raversella and to its south-east near 
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Vico Canavese (Valchiusa) and Lessolo. ‘The ores are conveyed by 
aerial railway across the F. Dora Baltea to the State Railways line at 
Montalta Dora. 

The iron mines of the Lombardy and Venetian Alps reached their 
maximum output last century, but reserves were not then exhausted. 
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Most of the old mines, some of which formed the basis of the iron 
works round Brescia, ceased work before about 1900, but some have 
been started again, especially those with good communications. ‘Their 
united output is, however, relatively unimportant. The chief mines 
are believed to be near Lovere, at the head of Lake Iseo; near Vilmi- 
nore di Scalve; at Capo di Ponte, Cedegolo, Malonno, and Edolo in 
the valley of the F. Oglio; at Collio in the Val Trompia; and two near 
Caldonazzo at the head of the Val Sugana. 

In Istria deposits of bauxite are often associated with substances 
containing from 5 to 36 per cent. of iron ores. In 1940 a patch rich 
in iron was worked near Cavrano to the east of Pola, where the iron- 
containing material is found in large pockets in the surface of the 
Cretaceous limestone. Estimates of reserves here would be as diffi- 
cult as those attempted for bauxite because of the irregular distribu- 
tion and uneven depth of the pockets. 

A few other sources of iron have been investigated, such as reports 
of haematite near Gorizia and a vein of ilmenite near Formia. It is 
doubtful if these deposits are worth working. Iron pyrites also occurs 
and is perhaps mined in the mountains north-west of Belluno. Some 
of the sea-sand, especially in volcanic areas, contains an appreciable 
quantity of magnetite, notably at Pozzuol1, and is occasionally worked. 
The yield of metal is, however, not known. 


Magnesite and other sources of Magnesium 


As a source of magnesium, magnesite occurs in association with 
serpentine in Piedmont, Elba, and Tuscany. In Piedmont it is quar- 
ried at Castellamonte near Cuorgne, Caselette and Givoletto north- 
west of ‘Turin, and in the western part of Elba near S. Pietroin Campo. 
In both these districts it occurs in veins in decomposed rock, but is 
rather disseminated through the gangue. The quarries near Castigli- 
oncello, between Leghorn and Cecina, on the coast of Tuscany, have 
larger veins, relatively free from gangue. A modern plant for the 
extraction of magnesium has been installed at Aosta. This was oper- 
ated by the S.A. Magnesio Sulcis until 1938, when it was taken over 
by the S.A. Nazionale Cogne. 

In recent years two plants have been started at Bolzano for the 
extraction of magnesium from dolomite rock. This method, whereby 
magnesium carbonate is converted into magnesium chloride from 
which the magnesium is separated by electrolysis, has the advantage 
that the amount of dolomite rock available is almost inexhaustible. 
The firms concerned are the S.A. Italiana per il Magnesio e leghe di 
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Magnesio and the Montecatini combine. Works at S. Giovanni Sergiu 
for using local dolomite in Sardinia closed down shortly after their 
opening. The Montecatini company has also been interested in 
attempts at Massa to extract magnesium from sea-water by electro-. 
lysis. The production of magnesium has greatly increased in recent 
years. 


Manganese (Fig. 34) 


Manganese deposits are worked in various parts of the country. 
Few of the ores, however, yield first-class material for the steel 
industry, and their average metal content is 34 to 37 per cent. Pro- 
ductive ores are mined in Liguria and ‘Tuscany, and to a less extent in 
Piedmont, Abruzzi and Molise, Calabria, and Sardinia. Manganifer- 
ous iron ore is also worked in ‘Tuscany. 

The Ligurian mines are in three small groups inland between 
Rapallo and Spezia, situated respectively between Ne and Maissana, 
at Maissana, and near Pignone. In ‘Tuscany the ore from Canneto, 
south-east of Cecina, is said to yield 45-58 per cent. manganese. 
There is also a mine, perhaps abandoned, near Rapolano, east-south- 
east of Siena. 

Ore from scattered deposits in the Alps of northern Piedmont is 
also reported to yield as much as 45 per cent. manganese. Ore of 
varying grade is worked on the steep northern slopes of the Matese 
plateau in Abruzzi at S. Polo Matese and Campochiaro. Communica- 
tions here were formerly poor, but the concessions have been con- 
nected by aerial and mineral railways with a washing and drying 
plant at Boiano, which has main road and rail facilities. The ore is 
difficult to extract because of its irregular distribution in the Cre- 
taceous limestone. About 10 per cent. of the material extracted is 
best quality, yielding about 45 per cent. manganese, and a further 
36 per cent. extracted yields 35-40 per cent. manganese. A medium- 
grade ore is also worked to a small extent at Mormanno west of 
M. Pollino in northern Calabria. Deposits are also believed to occur 
in western Sicily, but are not known to be worked commercially. 
Off south-west Sardinia there are relatively important resources of 
manganese in the island of S. Pietro. 

Manganese is also obtained from manganiferous iron ore, which is 
mined chiefly on the eastern side of M. Argentario, where there is a 
railway to Orbetello. Production has been undertaken by the Ilva 
company, and analyses have shown the ore to contain 16 per cent. 
manganese and 34 per cent. iron. Reserves in 1940 were estimated at 
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about 400,000 tons. ‘This locality accounts for nearly all the output 
of this mineral, though manganiferous iron ore is also believed to 
occur in northern Tuscany, where it is not known to be worked 
commercially. 

The country is not self-supporting in manganese, but this is partly 
due to the quality rather than the quantity of the ores. Exact reserves 
for the whole country are difficult to assess. In recent years the 


Italian output of manganese has been the third largest in Europe 
(excluding U.S.S.R.). 


Mercury (Fig. 33) 


Italy, in conjunction with Spain, has practically a monopoly of 
mercury production in Europe. For many years the production and 
sales of both the Italian and Spanish mercury mines have been 
controlled by a cartel, comprising all the producers and known as 
Mercurio Europeo. ‘Vhis cartel was designed to ensure the partition 
of a limited market for the metal in the face of a potentially excessive 
production. Without the cartel a costly price-cutting conflict would 
have ensued, and has in fact threatened on several occasions. The 
cartel has for a long time placed all sales in the hands of a London 
firm, Roura and Forgas, but in 1940 the Mercurio Europeo was 
- reconstituted as a Swiss company (Consortium Internationale du Mer- 
cure), but the allocation of sales as between Spain and Italy remained 
unchanged at 55 and 45 per cent. respectively. Italian mercury is 
mostly mined in the form of cinnabar (sulphide of mercury), which 
comes mainly from M. Amiata in ‘Tuscany and from Idria on the 
Yugoslav frontier. In spite of the fact that the M. Amiata ores have 
been worked since Roman times and the Idria ores since 1497 the 
reserves are still considerable. In recent years production in ‘Tuscany 
has exceeded that at Idria. 

In the Idria mines the cinnabar occurs in a clay-slate of Carbon- 
iferous age (I, p. 25), and is sometimes mixed with bituminous sub- 
stances. ‘I'he concessions are in two groups, covering several square 
miles, and some of the mines are as much as 1,300 feet deep. The 
normal output of ore is about 120 tons a day. Many parts of the mines 
are provided with water under pressure in pipes on account of the 
constant danger of fire owing to the presence of sulphur. 

The mercury is also extracted from the ore at Idria. The ore is 
first dried, when necessary, over fires of wood or lignite, and then 
graded into three sizes, which are heated in different types of furnaces. 
The sulphur fumes are carried away by draught, and the mercury 
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vapour condensed in iron tubes cooled by water jets. The pure 
mercury is separated from the dross by gravitation, and is put up in 
flasks (called bombole) of standard size, each with a capacity of 34°5 kg. 
(about 76 lb. avoirdupois). ‘These flasks, which have become an 
international unit of measurement, have to be made of iron or steel 
instead of some lighter metal so as not to form an amalgam with the 
mercury. 

Mining at Idria, where the greater part of the population 1s 
employed in this industry, is especially dangerous, and extra pre- 
cautions have to be taken against mercury poisoning, but the medical 
services are good. Amenities have been provided for the miners, 
including pit-head baths and drying-rooms, and cheap housing. In 
recent years the industry here has been controlled through the Regia 
Miniera d’Idria of Trieste. 

The M. Amiata region in Tuscany is bounded on the north by the 
Orcia valley, on the east by the hills near Radicofani, on the west by 
M. Labbro and the upper Albegna valley, and includes on the south 
the upper valleys of the rivers Paglia and Fiora. As at Idria, the 
mercury is mostly extracted from cinnabar which here impregnates 
Eocene clay, but it is also found in the local volcanic rocks. It is 
associated with various sulphates, and may have been formed by the 
action of hot springs. The four chief mines, in order of importance, 
are one at Abbadia S. Salvatore worked by the S.A. Mineraria M. 
Amiata, another at Pian Castagnaio worked by the Stabilimento 
Minerario del Siele (Leghorn), and two near M. Labbro.and Bagnore 
worked by the S.A. Mercurifera Italiana (Rome). Other mines in 
this area both north and south of M. Civitella may be disused. 
Extraction plants nearby at Bagnore and S. Fiora work on the same 
principle as the one at Idria. 

Cinnabar also occurs in other parts of the country, but is not 
worked to any great extent. In the past it used to be mined near 
Villalta and Sagron, north-west of Belluno, and near Serravezza, 
north-west of Lucca. Cinnabar is also known to occur in small 
quantities near Bagni S. Giuliano, between Lucca and Pisa. Cinnabar 
was mined at intervals until 1902 at Iano, north of Volterra, where 
it is found in layers of bituminous sand. Native mercury and cinna- 
bar also occur in small quantities between 5S. Antonio and Casale 
above the Ombrone valley, at Cana east of Grosseto, at Allumiere 
north-east of Civitavecchia, and in the province of Cosenza. Finally, 
mercury has also been found associated with galena and blende in 
some of the Sardinian mines. 
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Nickel and cobalt are among Italy’s less important products. Nickel 
ore occurs together with other minerals in a belt of igneous rocks in 
the south-eastern parts of the Graian, Pennine, and Cottian Alps. It 
is mined particularly near Varallo in the Val Sesia. Nickel has been 
found in detrital form in some of the glacial moraines, but not in pay- 
ing quantity. Nickel ore has also been reported from the Northern 
Apennines near Bologna, but does not seem to be worth mining. 
Small quantities of nickel and cobalt are obtained from Sardinia. 

The world production of nickel is dominated by Canada, and the 
Italian output, 150 m. tons in 1938, is negligible, and much, therefore, 
has to be imported. In 1940 the nickel coinage in Italy was called in, 
and cadmium-plating was substituted for nickel-plating, cadmium 
being a by-product of the lead-zinc industry in Sardinia. 


Tin 

Tin is only found in small quantities in Italy. Until recently it 
was only worked at Villacidro in Sardinia, but in 1937 the Santa 
Barbara mine was opened at Monte Valerio in ‘Tuscany. ‘The ore 
(cassiterite), which is said to yield about 60 per cent. tin, is treated 
at the mine and is then taken to Campiglia Marittima station, whence 
it is transported by rail to Leghorn for smelting. 


Tungsten and Molybdenum 


Small quantities of molybdenite and wolfram (tungsten ore) occur 
in Italy and Sardinia, but are not known to be mined at all extensively. 
The molybdenum ore is obtained mainly from south-west Sardinia, 
but it is also worked on a small scale near Bivongi on the north-east 
flank of the Aspromonte. It also occurs with pyrites (p. 166) at the 
Traversella mines near Biella in Piedmont. 

Wolfram possibly occurs in the copper mine north of Predazzo in 
the Avisio valley. Italy has, however, very small supplies of this 

material and depends on imports, mainly from Portugal. 


Zinc, Lead, Cadmium, and Silver (Fig. 34) 


Zinc and lead are two of Italy’s more important mineral products. 
Zinc ore (mainly zinc blende) and lead ore (galena) usually occur 
together, as in Sardinia, where go per cent. of the country’s lead is 
produced. There are also a few mining localities in the Alps and 
Tuscany. It has been estimated that out of 55 mines working in 1937, 
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45 were in Sardinia, 9 in the Lombardy Alps, and 1 in Venetia. 
Where blende predominates over galena more zinc ore is mined than 
is needed in order to obtain enough lead ore. 

Galena and zinc blende are mined at many places in the Alps, but 
generally on a smaller scale than in Sardinia (Vol. IV). ‘The principal 
localities include the Valle Brembana and Valle Seriana, north of 
Bergamo; M. Neve (Ridanna), near the Brenner Pass; and Raibl (Cave 
del Predil), in the Julian Alps. The workings west of S. Dalmazzo di 
Tenda, in the Maritime Alps, are believed to have closed down, but 
may have reopened in 1936. ‘There have also been mines at Casale 
and Niccioleta in ‘Tuscany. 

Most of the Alpine ores are sent to Porto Marghera to be smelted 
by the Societa Italzinco, but communications with some of the mines 
could be much improved. The Sardinian ores go partly to Porto Mar- 
ghera, partly to the Monteponi works in Sardinia, or to foundries at 
Vado Ligure, south-west of Savona. There are also smelting works 
at Crotone in Calabria. 

No reliable estimates of reserves of lead and zinc ores have been 
seen, either for Sardinia or the mainland. But as with other mineral 
products, the attempts to make the country as self-supporting as 
possible resulted in an accelerated output in recent years. For in- 
stance, Italy’s total production of galena for 1938 amounted to 67,493 
tons, about twice the amount produced in 1934. ‘The output for 1938 
nearly met the national requirements for that year (estimated at 
70,000 tons of ore). 

Silver and cadmium occur in small quantites in the Sardinian mines 
and elsewhere. The silver is associated with galena, and cadmium 
with zinc blende, of which it can constitute as much as 1-66 per cent. 
A little arsenic occurs as an impurity in the zinc ore in Sardinia. 


NON-METALLIC MINERALS 
Asbestos 


Italy does not produce enough of this commodity to supply her 
own needs, but ranks sixth in world production. 

The chief localities for asbestos are in the Graian and Rhaetian 
Alps, though there are small quantities in the Ligurian Apennines. 
It occurs with amphibolite and serpentine in the pzetri verd: (I, p. 24), 
possibly Eocene in age. ‘The most valuable localities in the Graian 
Alps are in the Val di Susa and Valle di Lanzo, and especially in the 
S. Vittore quarry north of Balangero. ‘The material consists of long- 
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fibre and short-fibre types, both of which are made into asbestos 
cement as the short-fibre type is predominant and unsuitable for 
spinning. No estimates of reserves are available. 

In the Rhaetian Alps the mines in the Val Malenco and its tributary 
valleys of the T. Lanterna and 'T. Cormor are mostly difficult of 
access. It has been estimated, however, that here there are large 
reserves of serpentine and similar rocks capable of yielding asbestos. 

Asbestos occurs in Liguria near Rochetta di Vara, north of Spezia, 
and at Piana-Crixia, between Savona and Acqui. It is not known to 
be worked commercially at either of these places. 


Barytes 


Barytes is found in the Lombardy and Venetian Alps, Liguria, and 
Sardinia. Between Lake Como and Lake Iseo it occurs at various 
places, generally in ‘Triassic or Permian rocks, but is not known to be 
worked on a large scale. It is mined in the Juricarian valley at Darzo, 
near Storo, where production amounts to about one-third of the total 
Italian output. In Liguria the 5.A. Commissioneria e Mineraria 
Ligure works three or four small mines and open quarries near 
Bardineto (upper Bormida valley). Production is on a much smaller 
scale than at Darzo, and the material is brought down by road to a 
_ grinding plant at Zuccarcello near Albenga. 

The Sardinian output accounts for about half of the total. No 
estimates have been seen of the reserves available in these various 
areas, but if the barytes occurs as veinstone, estimates would be 
difficult to state without detailed survey. In 1938 Italy, with a pro- 
duction of 48,169 tons (Appendix III), was the fourth greatest 
producer in the world. 


Boric Acid 


The famous soffioni of ‘Tuscany are hot springs emitting steam jets. 
These contain a little boric acid and other chemicals which become 
concentrated in pools surrounding them. Crystalline boric acid is 
recovered from the acid water by evaporation, coloured impurities 
being then removed by treatment with charcoal. The amount of 
boric acid recovered has been increased: by the formation of artificial 
pools and bore-holes acting as artificial soffioni (Plate 45). 

‘The main area in which the springs are found is in the hills between 
Volterra and Massa Marittima, where Montorotondo, Castelnuovo 
Val di Cecina, and Sasso are some of the best-known localities, whilst 
the important chemical works of the S.A. per lo Sfruttamento delle 
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Forze Endogene are at Larderello. In addition to these deposits in 
Tuscany, boric acid also occurs on Vulcano Island in the Lipari 
group (Vol. IV). 


Building and Ornamental Materials 


Marble. Carrara marble is famous in Italy and throughout the 
world (I, pp. 26 and 270). ‘The main outcrop of this ‘Triassic marble 
extends for about 14 miles along the western flank of the Apuan Alps, 
with its greatest thickness (more than 3,000 ft.) near Carrara. Most 
of the working quarries, of which there are several hundred, are near 
Carrara and Massa, but there are many others in the mountains 
behind Pietrasanta and across the watershed around Arni. ‘The 
marble is worked in large open quarries by blasting and sawing 
(Plate 44), and is moved out by aerial and narrow-gauge railways, or 
even by ox wagons, and transported either to the main railway or the 
nearby marble-exporting quays. In addition to the famous white 
marble, various coloured varieties also occur. At the present rate of 
production it seems that quarrying can be continued for a long time, 
as the reserves are believed to be enormous. Sand from near Lake 
Massaciuccoli and fine-grained sandstone from Stazzema are used 
for grinding the marble. 

Other marbles of varying quality and colour are quarried in many 
parts of Italy. It is impossible to mention all the well-known localities, 
but some of special importance are in the Trentino, near Siena 
(I, p. 276) and Rome, at Frosinone in Campania, and at Trani, Bari, 
and Brindisi in Apulia. A dark marble of some value has been 
quarried for centuries in the Valle Serioana above Bergamo, and a 
green variety, which has been exported to many parts of the world, 
near Chamdepraz and Issogna in the Aosta valley. 

Granite and other similar rocks are much quarried in the Alps and 
in Calabria. The granite quarries on the islands of Elba and Giglio 
(Vol. IV) are famous, whilst the quarrying of red granite at Valperga, 
south-west of Ivrea, has been much developed since 1935. 

Sandstone and Slates. Sandstone is widely quarried for building 
near Imperia, Brescia, Udine, Trieste, Leghorn, Pistoia, Florence, 
Arezzo, and many other places. A fissile sandstone quarried near Iesi 
(The Marches) is said to be suitable for paving. In eastern Liguria 
the slates of Lavagna, which are almost black in colour and impervious 
to water, are obtained both by mining and quarrying. ‘They are 
mostly cut to the right size by hand, though a few mechanical cutters 
have also been installed. In addition to their use for roofing they are 





PLATE 46. Oul wells in Campania 





PLATE 47. Asphalt quarry near Ragusa 





PLATE 48. Salt pans at Margherita di Savoia 





PLATE 49. Sulphur mine near Comitini (Sicily) 
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also employed for paving-stones, window-sills, uprights and lintels of 
doors, monumental stonework, electric insulators, school ‘slates’, and 
billiard tables. 

Ceppo, an ironpan formed of cemented gravels, is used in the 
Northern Plain, and is particularly valuable as it is the only building 
stone available locally. 

Travertine is quarried as a building stone at numerous places in 
central Italy in the Apennines, near Civitavecchia, and along the 
Tiber valley, particularly near Rome, where north and east of the 
city there are some 30 quarries. ‘This material has been used for 
centuries in the buildings of Rome, and is of very durable quality 
(lp. 280). 

Cement and Limestone. ‘The cement industry is extremely wide- 
spread. Limestones and marls are worked for cement-making in the 
regions marked on the map of rock types(I, Fig. 4)as ‘limestones, dolo- 
mites, etc.’ and as ‘interbedded clays, sandstones, limestones, schists, 
etc.’ There is, however, a tendency for the industry to concentrate in 
the industrial north. Lombardy is the most important compartment, 
followed, in order, by Piedmont, ‘Tuscany, Venetia, Apulia, Sicily, 
Emilia, and Umbria. Cement works are especially concentrated in 
the provinces of Bergamo and Alessandria, and the industry is also 
important near Naples. Many of the plants are operated by small 
local firms, but one large concern, the S.A. Italcementi, controls 
about one-third of the whole industry (p. 352). Limestone is also 
used widely as a building stone, and some of the freestones are locally 
important, such as the so-called pzetre leccese which outcrop from near 
Lecce almost to C. 5. Maria di Leuca (I, p. 371). Dolomite is also 
used as a building stone, especially in the Alps. Other building and 
paving materials such as basalt are also used (p. 187). 

Clays for the manufacture of bricks and tiles are worked at many 
places, particularly around Piacenza and along the coast, where Plio- 
cene and Pleistocene terraces have a clay base (I, pp. 30-31). Some 
of the finer alluvial deposits of the Po are also used, as near Cremona, 
Mantua, and Milan, as well as those of the ‘Tiber, both above and 
below Rome. Some clay is specially suited as a refractory or for 
other uses. For instance, refractory clay is dug in the Venetian plain, 
near Florence, Arezzo, Perugia, Pescara, Foggia, on M. Mario(Rome), 
and along the north coast of Sicily. Material from near Cuneo and 
the Mi. Berici is also used in foundry work. Some of the clay from 
Reggio di Calabria, Catanzaro, and other places is specially suitable 
for the famous Italian terracotta. Colouring matter is produced in 
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Tuscany near M. Amiata and south-east of Lake Bolsena, and potter’s 
clay in Vercelli province. Kaolin suitable for crockery and refractory 
materials is worked at many places, including Calabria (province of 
Catanzaro), near Schio, south-west of Siena, various places in 
Tuscany and Latium, the Ponza Islands and east of S. Gavino in 
Sardinia (Vol. IV). Felspar, apparently from the Alpine schists, is 
also worked on the east side of Lake Como. 

Sands and gravels for making mortar and concrete are obtained 
mostly from the Pliocene and Pleistocene deposits (I, pp. 30-31). 
Sand is also used in many provinces throughout the mainland and 
Sicily to provide material for foundry work and the manufacture of 
bottle-glass. Italian sands are of unusually diverse types, and include 
ordinary siliceous varieties as well as volcanic sands containing little 
silica. In recent years much research has been done on the metal 
content of the various types, and particularly as a possible source 
of iron ore (p. 164). The fine siliceous material known as diatomite 
is obtained in southern Istria. 


Coal, Lignite, and Peat (Fig. 35) 


Anthracite and Bituminous Coal. 'The conditions for the formation 
of rich coalfields like those of Britain and the United States are lacking 
in Italy (I, p. 25), but anthracite is mined profitably in one locality 
in the Western Alps as well as in a small area in eastern Sardinia, 
and bituminous coal in limited areas in Istria and south-west 
Sardinia. Prospects are not good for the discovery of new coalfields, 
though in recent years certain companies, especially the government- 
owned Azienda Carboni Italiani, have investigated possibilities in 
Sardinia, Tuscany, Umbria, and Liguria. In particular, deep explor- 
atory bores have been proposed in north-west Sardinia and near 
M. Pisano. ‘The total output of Italian coal is small and amounted in 
1938 to about 700,000 tons in Istria, about 500,000 tons in Sardinia, 
and about 132,000 tons in the Western Alps. This small output 
compares with an import in the same year of over 12,000,000 tons of 
coal and coke. 

In the Western Alps coal is mainly in the form of anthracite of 
Carboniferous age. Outcrops are known to occur in the Maritime 
Alps west of Savona, but are unimportant, as much of the coal has 
been altered to rocks containing graphite (p. 180). ‘The chief mines 
are near the head of the Aosta valley at La Thuile (renamed Porta 
Littorio), south-west of Pré S. Didier, where reserves, estimated at 
about 35,000,000 tons, are worked by the S.A. Nazionale Cogne. 
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This anthracite shows in analyses a calorific value of from 5,300 to 
7,800 per kg. and an ash content (dry) of 15—25 per cent. The output 
is used in the Aosta steel works and made into briquettes for domestic 
use. Some 400 miners are said to be employed. 

In Istria the coal measures lie almost horizontally between two 
great limestone formations (Cretaceous and Eocene), neither of which 
are likely to contain coal in paying quantity. The vertical thickness 
of the seams is limited, but lateral exploration has shown that seams 
3 or 4 feet thick occur as far north as Cave Auremiane, east of Trieste, 
where reserves have been estimated at 2 or 3 million tons. Coal is 
also said to occur in Istria Grigia near Pinguente, Caroiba, and Mon- 
tona, but these localities do not appear to have been developed com- 
mercially. ‘The chief mining area is north and north-west of Albona, 
and east of the F. Arsa. The collieries here were originally worked 
by the S.A. Carbonifera Arsa, but were taken over in 1935 by the 
Azienda Carboni Italiani and worked by the Carbo-Arsa company. 
In 1924 some 2,000 operatives were employed, but by 1936 or 1937 
this figure had risen to over 6,000, and the model mining town of 
Arsia had been built. Analyses have shown that the sulphur content 
(8-10%) and the amount of ash (10-15% dry) in the Arsa coal is 
rather high, but the calorific value is moderately good (6,g00-8,150 
per kg.). It has been used in the ports of Fiume and Trieste and at 
the arsenal at Pola, but it is most economical in the form of briquettes. 
Coke from this coal can be used in industries in which the presence 
of sulphur does not matter. Expected reserves of the Arsa coalfield 
have been stated to be 10,000,000 tons, but another estimate puts 
them at 200,000,000 tons. 

The Sardinian anthracite and bituminous regions are described in 
Volume IV. 

Brown Coal and Lignite. ‘The term ‘lignite’ is commonly used for 
most kinds of solid fuel intermediate in type between peat and coal 
including true lignite and brown coal. It also has a special meaning, 
used here, by which it can be distinguished from ‘brown coal’, 
although these two grade into each other by stages, the differences 
between them being arbitrary. Brown coal (lignite picea) is in fact 
_ soft coal of rather brownish colour with a calorific value of about 
7,000 perkg. Lignite (lignite xiliode and lignite torbosa), in which fossil 
tree-trunks and other vegetable remains can just be seen, is softer and 
has a high ash content and a calorific value of about 3,000 to 5,000 
per kg. 

_ Both brown coal and lignite occur in ancient lake basins, especially 
A 6000 N 
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in the Apennines (I, p. 26), and belong to various geological ages 
(Miocene, Pliocene, and Pleistocene). ‘There is a general tendency for 
the brown coal to be predominant in the most ancient basins (Mio- 
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cene), and for the lignite to be more common in the more recent 
basins (Pliocene and Pleistocene). In detail, however, several types of 
fuel may be found in the same deposits. The more valuable brown 
coal is found chiefly in Tuscany, and the less valuable lignite especially 
in ‘Tuscany and Umbria, but also in other parts of the Apennines. 
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The joint output from ‘Tuscany and Umbria amounts to about 80 per 
cent. of the total, and the lignite of the Valdarno basin alone is 
responsible for about 25 per cent. The output of brown coal is always 
less than that of lignite. 

The chief areas where brown coal is worked are in Tuscany near 
Serrazano to the south of Volterra, and at Casteani and Ribolla 
(Plate 44) north of Grosseto, and also near Valdagno north-west of 
Vicenza. Analyses show the ash content of this material to be 12-25 
per cent. (dry) and the calorific value about 5,600 to 7,400 (per kg.). 
The brown coal from Casteani is used in the local iron-works, and 
experiments ‘have been made with its hydrogenation. The most 
important district producing lignite is the Pliocene Valdarno basin. 
Here there is a briquette plant at S. Giovanni Valdarno, a chemical 
works at Figline Valdarno for the extraction of hydrogen for the 
ammonia industry, and an electric power station at Castelnuovo dei 
Sabbioni (p. 239). Second in importance is the Spoleto district, 
where lignite is worked particularly at S. Angelo and along the 
western flank of the Foligno basin, and still farther west. ‘The 
lignite is used mainly in the ‘Terni steel works. Other minor areas of 
production include the Mugello (Pliocene) and Casentino (Pleisto- 
cene) basins in the northern Apennines, the Morcone basin (part of 
_ the Sannio depression) in the southern Apennines, and the Mercure 
basin on the borders of Lucania and Calabria. Analyses show that the 
Valdarno material is very variable, with ash content from 1 to 20 per 
cent. (dry) and maximum calorific value of 6,400 (per kg.). Some of 
the other material is less valuable, e.g. samples from Morcone had 
18-30 per cent. ash and a calorific value of 5,860 per kg., and from 
the Mercure basin 20-30 per cent. ash and a calorific value of 5,540 
per kg. The total lignite reserves for the whole country have been 
estimated at rather less than 500,000,000 tons. 

Peat is produced on a commercial scale near Lake Massaciuccolt, 
west of Lucca. After drying in the air and sun it has an ash content 
of 30 per cent. and a calorific value of about 3,200-4,530 per kg. 
Peat is also believed to occur in quantity in the Pontine marshes, 
near Castel di Sangro and Campotosto in the Abruzzi, and at a num- 
ber of places in the Northern Plain. It is, however, not known to be 
exploited commercially to any great extent. 


Fluorspar 


Fluorspar is worked commercially at a few places in the Alps. ‘The 
quarries are widely scattered, but the most important centres of 
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production are in Venezia ‘Tridentina at Corvara in Badia and at 
Cavalese, where there are good communications. The greater part 
of Italian production, which amounted only to about 12,000 tons 
in 1938 (Appendix III), comes from this compartment. Fluorspar 
is also quarried at Dossena, in the mountains above the Valle 
Brembana. 

Fluorspar is valuable for making artificial cryolite, a substance 
which is important in the extraction of aluminium from bauxite. No 
natural cryolite is known in Italy, and in the effort to be as self- 
supporting as possible Montecatini-owned works were started in 
1932 to make an artificial substitute. These works are at Porto 
Marghera and Bolzano, and the latter especially is in a good position 
for receiving the supplies of fluorspar. 


Graphite 


The loss of anthracite, which is altered to graphite in Piedmont and 
Liguria (p. 176), is not thereby made up for, as the graphite is poor 
in quality. It is worked on a small scale in the area west of Pinerolo 
along the Chisone valley and in Liguria near Murialdo and Calizzano 
in the valley of the F. Bormida, and at Osiglia in one of its tributaries. 
The total output of graphite, which amounts to only a few thousand 
tons a year (Appendix ITI), is shared about equally by the two mining 
areas in Piedmont and Liguria, both of which are worked by the 
Societa talco grafite Val Chisone (Pinerolo). The graphite is powdered 
and used for foundry work. 


Gypsum 


Gypsum deposits are worked in most parts of the country, and the 
Italian output in 1938 was the fifth greatest in the world. They are 
associated mainly with the sulphur-bearing Miocene deposits (I, p. 26) 
and also with limestone in older formations in various parts of the 
country, including the Alps and Tuscany. The distribution of gypsum 
thus partly coincides with the clays, marls, &c., on the map of rock 
types (I, Fig. 4) and partly with some of the limestone outcrops. 

Some of the more important places where gypsum is worked are 
the Monferrato hills, Bologna, Ancona, 'Teramo, Campobasso, Gaeta, 
Benevento, Avellino, and Catanzaro on the mainland, and Agrigento, 
Caltanissetta, and Enna in Sicily. There are also, however, many 
other places where it is quarried on a small scale. An estimate of 
reserves is dificult without a very detailed survey, but they are 
sufficient for national needs. 
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The most valuable form of mica (muscovite) is obtained from 
pegmatite in the mountains north of Montescheno, north-west of 
Domodossola. The quarry is about 2,250 feet above Montescheno 
and is reached only by mule-tracks, but as the mica comes out in 
unusually large and perfect plates it is worth working commercially. 
Black powder has to be used for blasting, as any stronger explosive 
would damage the mica plates. ‘The blocks of veinstone extracted 
are reduced by hand to quite small size, and the smaller pieces 
(weighing from 10 to 50 kg.) are split by expert craftsmen with mallet 
and chisel, and the plates sorted according to size. All these processes 
are done in the quarry, where the plates are also packed for transport 
down the mountain. The maximum size of plates is usually about 
106 inches, but larger plates can be produced artificially from 
materials made from mica. 

The mica is chiefly used in the electrical industry, as it is an 
exceptionally good insulator. It is also employed for furnace win- 
dows, and in powdered form in the enamel and varnish industry. 
Italy and Sweden are the most important producers of mica in 
Europe. 


_ Mineral and Radioactive Waters 


Mineral waters are common in many parts of Italy. They reach 
the surface as both hot and cold springs, and vary greatly in composi- 
tion. ‘Those connected with the extinct and active volcanoes are often 
sulphurous, and there are many others which contain the usual salts 
of iron, lime, magnesium, and other chemicals. A large number of 
spas have grown up at the mineral springs. The more important of 
these are at Salsomaggiore, south-west of Fidenza; Montecatini’Terme, 
south-west of Pistoia; Acqui, near Alessandria; Levico-Vetriolo, in the 
Val Sugana; Fiuggi, north-west of Frosinone; Recoaro ‘Terme, in the 
Mi. Lessini; 5. Pellegrino, in the Valle Brembana; and Chianciano, 
north-west of Chiusi. There are also a great many smaller spas. Some 
of the water from both the larger and smaller spas is aerated and 
bottled; the best-known types are from Recoaro ‘Terme, Levico- 
Vetriolo, Chianciano, Acqui, Montecatini, and Fiuggi. he water 
from the following lesser spas is also bottled: Castrocaro, south-west 
of Forli; Borgofranco d’Ivrea; Agnano Terme, near Naples; San- 
gemini, north-west of ‘Terni; Bognanco Terme, west of Domodossola ; 
Nocera Umbra, north of Foligno; and Bracca di Costa Serina, near 
the S. Pellegrino spa, known as ‘Fonte Bracca’. ‘The sulphurous 
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waters of Acque Albule near ‘Tivoli are well known for their thera- 
peutic properties. 

One group of springs, at Roccaforte Mondovi in the Cuneo province, 
has been reported to be strongly radioactive, but it is not known 
whether radioactive salts could be worked on a commercial scale. 
These springs, however, seem at least to be of therapeutic value. 
Other radioactive springs are known, especially near Merano and 
Bolzano, and in other parts of the country. Some of these are 
spas. 


Petroleum and Natural Gas (Fig. 35) 


Italy is not rich in either of these commodities, but of the two, gas 
is the more important. Natural gas with a high methane content is 
found near Podenzano, about 6 miles south of Piacenza, and at 
Pietramala, about half-way between Bologna and Florence. ‘The 
Podenzano district is the more productive of the two, and the gas is 
transported by pipeline to Piacenza, where one line branches to 
Milan and another, opened in 1943, branches to Bologna and Rovigo. 
In 1940 this field was expected to have a life of about 25 years. 

The natural gas at Pietramala has been known since the time of 
Pliny, and in recent years it has been developed commercially. 
At first the gas was dispatched in cylinders from the field to Florence 
for further distribution. Now, however, a pipeline about 33 miles 
long has been constructed by the Societa Idrocarboni Nazionali from 
Pietramala to Florence, where the gas is put into cylinders. 

The total Italian output of methane and similar gases in 1939 was 
21,500,000 cub. m., of which about 20,000,000 were natural gas and 
about 1,500,000 were artificial. The latter were produced partly at 
the Vetrocoke works at Porto Marghera and partly by the Ammonia 
e Derivati (Montecatini) works at S. Giuseppe di Cairo, north-west 
of Savona. ‘The gas is used in chemical industries, and also for motor- 
cars. ‘he number of vehicles propelled in this way was estimated at 
10,000 in 1939. A proposal has been made to set up a plant at Bologna 
for making artificial methane, and experiments have been made by 
the Azienda Generale Italiana Petroli for the recovery of methane 
from refuse. In experiments with stable manure it is claimed that the 
dung of one ox can produce 2 cub. m. of gas per day. 

Petroleum has been prospected in various parts of Italy and 
Sardinia, but success has been achieved mainly in Emilia, where, 
however, the output has never been great. This oilfield, which is 
confined to minor folds in the northern margin of the Apennines, is 
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approximately triangular in shape and extends between Montechino, 
about 18 miles south of Piacenza, Fontevivo, north-west of Parma, 
and a point between Fornovo di ‘Taro and Limido. ‘The most impor- 
tant groups of wells are at Montechino, near Medesano, and at Velleia, 
Salsomaggiore, Fontevivo, and Vallezza. They are operated by the 
Societa Petroli d'Italia and the Societa Petrolifera Italiana, which 
have small refineries at Fornovo di Taro and Fiorenzuola. Oil and 
gas also occur at Tramutola (Potenza province), and a little oil at 
Tocco da Casauria in the Pescara valley and at S. Angelo dei Lombardi 
(Plate 46) in Campania; a few oil-wells have also been productive 
near Ripi and 8. Giovanni Incarico, south-east of Frosinone. 

Attempts were made to make up for lack of oil at home by develop- 
ing the Albanian oilfield, but in spite of increasing production from 
this source, the supply met only a small part of the national require- 
ments. Needs for the year 1938 were estimated at 3,000,000 tons for 
civilian use alone, excluding the mercantile marine and the fighting 
services. Supplies from Albania amounted to 95,000 tons in that year, 
and Emilian production to 13,220 tons (Appendix III). ‘The country 
is, therefore, far from self-sufficient in petroleum. 

In 1938 imports of crude oil were chiefly from the United States, 
Iraq, and Colombia, of petrol from Roumania, and of fuel oil from 
Roumania, Persia, and South America (p. 360). ‘The principal re- 
fineries for the imported crude oil were at Bari and Leghorn; others 
were at Naples, Spezia, Porto Marghera, Trieste, and Fiume. For 
further particulars of refineries and of the principal storage installa- 
tions see Vol. IV. 

The semi-solid forms of oil, bitumen and asphalt, are found in 
some parts of Italy and Sicily, but are used as much for road con- 
struction as for the distillation of oils. ‘The most important locality 
is round Ragusa, in south-east Sicily, where bitumen impregnates 
well-bedded limestone. Bitumen sometimes forms as much as 12 to 
20 per cent. of the rock, but the impregnation is so irregular (indepen- 
dent of the bedding) that it is difficult to estimate quantities or 
reserves, which are not expected to last many years. Asphalt is worked 
over several miles of country in quarries (Plate 47) by the Societa 
Italiana Asfalti, Bitumi, Catramie Derivati, and other companies. The 
best material is broken and sorted on the spot, and is exported from 
Licata, Marina di Ragusa, and Syracuse. When used for road con- 
struction it is pulverized, heated, and spread over a foundation of 
broken stone. At Ragusa there is a small plant for the distillation of 
heavy lubricating oil from the bitumen. 
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Asphalt is also found in Miocene rocks near S. Valentino, Manop- 
pello, and Lettomanoppello, to the south-east of the Pescara valley. 
Some ten mines are worked here by the Societa Abruzzese Miniere 
Asfalto. Asphalt also occurs on the south-east flank of the Maiella 
range at ‘l’aranta Peligna, and at a number of places some distance 
north and south-east of Frosinone. None of these places give as good 
a yield as Ragusa. 


Phosphate Rock 


Small phosphate deposits occur in the Salentine peninsula, where 
production was 500 tons in 1935 and 200 tons in 1937. No estimate 
has been seen of reserves. 


Salt 

Salt is obtained partly by mining rock-salt and partly by evaporat- 
ing sea-water. On the mainland the principal mines are at Saline 
south-west of Volterra, and at Lungro south-west of Castrovillari in 
northern Calabria. In Sicily rock salt is mined particularly in the 
province of Agrigento. ‘There are many salt-pans along the coast for 
the evaporation of sea-water concentrates. The best conditions for 
this are a long summer drought at a medium air temperature of 
20° C., a lack of summer rain which would dilute the salt solutions 
and wet the salt stored in the open air, alluvial flats for collecting the 
brine, and an absence of large rivers which might damage the works. 
Salt is obtained in this way on the Istrian coast, especially near 
Capodistria and Pirano, but conditions are better on the lower Adriatic 
and ‘Tyrrhenian coasts, and round Sicily and Sardinia. The most 
important Sicilian areas are at ‘Trapani, Marsala (I, Plate 34), 
Augusta, and Syracuse. The largest salt-pans in Italy, covering an 
area of 15 sq. miles, are at Margherita di Savoia in Apulia (Plate 48), 
and there are many other small ones, e.g. at Porto Clementino, north- 
west of Civitavecchia. Salt incrustations occur in a few volcanic 
areas, as near Paterno at the foot of Etna, but are not worked com- 
mercially. 


Sulphur (Fig. 33) 

Sulphur shares with mercury the position of one of Italy’s most 
important mineral products. At one time nearly three-quarters of 
the world’s sulphur output came from Italy and Sicily, but recently 
increased production in the United States of America by modern 
methods has reduced the importance of Italy, which now stands 
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second with an output in 1938 of 380,345 m. tons (Appendix III). 
Native sulphur is found in various parts of the Italian mainland, but 
the outcrops in Sicily are the most important. Out of the 215 places 
where deposits have been worked, 182 are in Sicily, and Sicilian out- 
put was, prior to 1930, twice that of the combined total of the main- 
land localities in Romagna, the Marches, and Calabria. 

The most valuable deposits are in the ancient Miocene lake basins, 
where sulphur was formed by the natural chemical reduction of 
gypsum (I, p. 26). Sulphur also occurs as incrustations on the surface 
of the ground in many volcanic areas, especially in the Solfatara 
crater in the Campi Flegrei; but these deposits are not of great com- 
mercial importance. 

Most of the Sicilian sulphur is worked in a belt about 70 miles long 
and about 25 miles broad which includes Agrigento, Caltanissetta, 
and Enna (Plate 49). ‘The sulphur is associated with gypsum and 
sometimes with limestone, and occupies about 8 to 25 per cent. of the 
rock excavated. Among the more important mines are: Cattolica 
Eraclea, south-east of Ribera; 5. Lucia, south-east of Agrigento; 
Cozzo Disi, near Campofranco; ‘T'rabia, ‘Tallarita, and ‘Trabonella, 
the first two to the south and the last to the north-east of Caltanissetta ; 
Villarosa, Bambinello (Vodo); Destricella, and Grottacalda, clustered 
- round Enna; and Marmore Commune, north-west of the Plain of 
Catania. , 

Some of the mines have their own purification plants. About 
75 per cent. of the sulphur is treated in Gill’s kilns. In this process 
four kilns are joined to each other and to a central flue, so that some 
of the gases can be used over again instead of being wasted. About 
20 per cent. of the sulphur is treated by very primitive methods. It 
is burnt in circular kilns about 16 feet high (calcaront) which are built 
with a sloping floor. ‘The ore is stacked so as to leave air spaces for 
ventillation, and is ignited at the bottom, so that part of the sulphur 
acts as fuel for melting the remainder. As the sulphur melts with the 
heat, it collects at the lowest part of the floor, thus flowing away from 
the impurities, most of which are left behind. After about 5 days of 
burning, a plug at the lower end of the kiln is removed, and the liquid 
sulphur is run off into small wooden moulds. After a few more days 
the sulphur ceases to flow, and the kiln is repacked. In this primitive 
process it is estimated that about one-third of the sulphur is lost, but 
it has the advantage that it is cheaper to use sulphur as fuel in Sicily 
than it is to import coal. The remaining 5 per cent. of the sulphur is 
purified in modern plants using superheated steam. Fumes given off 
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by the sulphur kilns tend to kill crops, and the larger works are, 
therefore, some distance from cultivated areas, and some of the smaller 
works are closed during the summer. 

Only crude sulphur is obtained from the kilns, but refined sulphur, 
either as a powder (‘flowers of sulphur’) or in bars (‘roll sulphur’), is 
produced by distillation. The main centres of this process are at 
Porto Empedocle, Licata, and Catania. Porto Empedocle and Licata 
are the principal ports for the export of sulphur, but some is retained 
in Sicily for making sulphuric acid, e.g. at the Montecatini works at 
Palermo, Licata, and near Campofranco. 

The most important sulphur-producing areas after Sicily are near 
Sassoferrato, in the Umbrian Apennines; near Perticara, above the 
Marecchia valley south-west of Rimini; and a number of mines 
owned by the Montecatini combine in and around the Savio-Borello 
valley, south-west of Cesena. As in Sicily, both primitive and Gill’s 
kilns are used, and there are several local refineries. In southern 
Italy relatively unimportant mines are worked near Altavilla Irpina, 
north of Avellino, by the S.A. Industria Mineraria, and at the Santa 
Domenica mine near the F. Neto in Calabria. Small refineries are 
attached to these scattered mining areas. Part of Italy’s sulphur 
supply is obtained from pyrites (p. 165). 


Talc and Steatite 


Talc is mainly found in Piedmont, where it is quarried in the 
Germanasca and Chisone valleys north-west of Pinerolo and in 
other valleys north-west of Turin. It also occurs in Emilia near 
Piacenza. 

Steatite was worked on a small scale in Liguria in 1935. 


Volcanic Products 


The materials produced by past and present volcanic eruptions in 
various parts of the country are put to a number of uses. Bentonite, 
a product of decomposed lava, has been mined in recent years on 
Ponza island (Vol. IV). , 

Pozzolana, a product of the decomposition of volcanic ash, is found 
in the Campi Flegrei and is shipped from Bacoli and Baia for the 
manufacture of cement. It also occurs in the volcanic hills north- 
west of Rome (I, p. 280); at a few places in Umbria and on M. 
Vulture. Near Siena ‘pozzolana’ is locally and incorrectly used to 
describe decomposed shale. ‘The weathered volcanic ash of the Alban 
hills is well known locally under the name of peperino. 
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Pumice in very pure form is found on Lipari island, which con- 
tributes a large part of the world supply (Vol. IV). 

Lavas (both trachyte and basalt) are quarried near Naples and 
Potenza. Basalt is especially valuable for paving work, and both are 
used as building stone. Porphyry is worked extensively in the 
Dolomites. 


CHAPTER XVII 
WATER AND - ELECTRICITY, SUBPEY 


WATER SUPPLY 


HE water available in any part of Italy depends primarily on 
"Tiaintatl, supplemented in some places by melt-water from snow 
and glaciers. Some of the rain-water and snow is lost by evaporation. 
The percentage evaporated depends on weather conditions and 
particularly on temperature and atmospheric humidity, the rate being 
slightly greater in northern Italy than, for instance, in Britain, and 
even higher in the south and in Sicily. Apart from rainfall there is 
a small yield of water from volcanic sources, but this is of only local 
economic importance. 

The precipitation in different parts of the country can be seen 
from Fig. 74, Vol. I. The wettest areas are in parts of the Alps, the 
Northern Apennines, and Calabria, and the driest in the Northern 
Plain, Apulia, and parts of Sicily. Throughout the country the pre- 
cipitation on the hills is from two to three times that on the neigh- 
bouring plains; for instance, the mean annual precipitation in 
Tuscany is about 25 inches near the coast and about 50 inches on 
the higher ground, and in parts of Latium it is 20 inches on the lower 
ground and as much as 60 inches in the neighbouring mountains. 
As a result of the greater precipitation of the high lands many of 
the strongest springs are to be found in the mountains, a fact of 
considerable economic importance. Most of the precipitation is in 
the form of rain. Snow is, however, important as it acts as a form 
of storage, and the heavy fall on the high ground in the Alps and 
Apennines (I, Fig. 77) delays the availability of part of the winter 
precipitation until the snow melts. 

The rain which is not lost by evaporation either runs off the surface 
to the nearest stream or sinks underground. The predominance of 
one or other of these events depends largely on the nature of the 
local rocks. The natural run-off is largest where the rocks are imper- 
vious to water and most free from fissures. ‘This process is also helped 
artificially in built-up areas and in other places where, for instance, 
wide road-surfaces have modified natural conditions. Much of the 
rain-water falling on impervious rock surfaces is usually lost, but, for 
example, rain falling on roofs of buildings may be almost entirely 
collected. 
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The diverse rock-types of Italy act on rain-water in three main 
ways. Some are impervious to water and result in direct run-off; 
others are porous and soak up the water within their own outcrop; 
a third type is seamed with deep joints and fissures, allowing the 
water to percolate to great depths underground. The most imper- 
vious rocks are generally clay and marl, including the sulphur-bearing 
rocks of Emilia and Sicily. Other types which are almost impervious 
are slate, serpentine, and similar rocks known as pietri verdt, as well 
as granite, porphyry, and other crystalline rocks of the Alps and 
Calabria where they are not deeply fissured. Volcanic tuffs vary in 
porosity according to their local character, and most of the lavas, 
because of joints and fissures, allow more water to pass underground 
than might be expected from their solidity. The most permeable rocks 
are the deeply fissured limestones, and the most porous are certain 
types of sandstone and the alluvial sands and gravels in the plains and 
valleys. Water is held up in these porous deposits where they rest on 
impermeable layers, and in some limestone districts the flow from 
springs is delayed for considerable periods, even as much as six months. 

The map of rock-types (I, Fig. 4) shows the general distribution 
of porous, semi-permeable, and impervious strata throughout the 
country, and the areas of greatest permeability are shown in the map 
of regions of underground drainage (I, Fig. 5). 

When water is able to permeate underground it tends to collect at 
definite levels or ‘water-tables’, and is thrown out in springs where 
these levels meet the surface of the ground. Many of these systems 
of springs are of great importance in Italy and provide much of the 
water for municipal supplies and for irrigation. When the water-table 
is not far underground it is tapped by shallow wells. More reliable 
and copious supplies of water are also obtained by deep wells, some 
of which are artesian where the underground water is under pressure. 
River water is used directly for some purposes, but generally contains 
much silt in time of flood and is liable to be polluted at low water. 

The combined influence of rainfall, snow, evaporation, and the 
distribution of rock types results in differences of river regimes 
(I, p. 49), which in their turn are subject to annual variations. 


REGIONAL WATER SUPPLIES 
The Alps and Istria 


In the Western and Central Alps the rivers are largely fed by direct 
run-off, as the rocks are mainly non-porous and not deeply fissured, 
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and water supply is plentiful. Fissures are much more developed in 
the limestone and dolomite areas of the Eastern Alps and Istria, 
where some of the rivers flow partly underground. This results in 
a serious lack of surface water, and, as conditions are often difficult 
for obtaining water from deep artificial bore-holes, use has to be 
made of aqueducts which are not so common in northern Italy as in 
the south. For instance, an important aqueduct supplies the Monte- 
belluna district with water from the limestone of the Venetian Alps. 
It is about 24 miles long and is fed by a spring near Schievenin, 
north-east of M. Grappa, which yields about 4,000 gallons per minute 
except in time of drought. Altogether a population of 125,000 is 
served with an average supply of 18 gallons a day per head. An 
important system of aqueducts was almost complete in 1938 for the 
supply of drinking and irrigation water in Istria. The main duct taps 
the S. Giovanni spring near Pinguente (about 2,600 gallons per 
minute) and extends for 7 miles to Montana, where the distributing 
network for central Istria branches off. A subsidiary spring (c. 1,050 
gallons per minute) about 12 miles south-east of Trieste supplies 
north-west Istria, and four other springs the south-east districts. 
Several pumping stations and small reservoirs are included in the 
scheme, which serves.an area of some 1,400 square miles with a 
population of about 200,000. Monfalcone, Abbazia, and Fiume also 
have independent water supplies, but the second of these is especially 
liable to be affected by drought. 

Trieste is mainly provided with water by aqueducts 12 miles long 
from the mouth of the F. Timavo and from a group of wells at Zaule, 
south-east of the city. The total rate of supply is about 8,600 gallons 
per minute. An aqueduct 3 miles long with a capacity of about 
8,000 gallons per minute connects Fiume with the Fiumara springs 
in the gorge of the F. Recina on the Yugoslav frontier. The water 
supply for Pola is less satisfactory than that of the other Istrian ports. 
Originally the Quieto and Arsa sections of the Istrian aqueducts were 
to supply Pola, but this plan had not been carried out by 1940. A 
number of short aqueducts fed by wells bring some 1,300 gallons 
per minute to the town, whilst a short independent aqueduct from 
wells to the east supplies the naval base. Some of these wells are, 
however, liable to be saline in time of drought. 


The Northern Plain 


Apart from the water of the Po and its tributaries, the main supplies 
come from two distinct sets of water-tables: deep layers tapped by 
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wells, some artesian; and shallow water-tables emerging at the foot 
of the gravel terraces as springs, some of which have been enlarged 
to form the well-known fontanili. 

For several centuries water has been led from the rivers by canals 
and aqueducts to supply cities and irrigation works. Recently, how- 
ever, there has been an increase in the use of wells. Deep wells are 
sunk to water-tables which are often hundreds of feet underground, 
some being in old channels of the Po buried deep under later alluvial 
deposits. The lower limit of these water-tables is sometimes deter- 
mined by layers of impervious Pliocene clay. ‘The following are 
notable examples of the use of deep wells. A group of wells from 
100 to 300 feet deep west of Turin yields about 15,800 gallons per 
minute, which are delivered by pipeline to several reservoirs. An 
important group of six bore-holes, the deepest of which is 164 feet, 
on the left bank of the Po near its junction with the Dora Baltea 
supplies about 4,000 gallons per minute by pipeline to the Monferrato 
district and to Alessandria province. Near Alessandria there are also 
water-tables at about 60 and 120 feet depth. Some twenty wells near 
Milan have a normal joint yield of about 27,000 gallons per minute, 
with greatest depths of about 400 feet. Parma is supplied from two 
wells just north of the town with a joint yield of 2,500 gallons per 
_ minute, with additional supplies from a well at Colorno and from 
wells and springs at Malandriano with a joint yield of 2,500 gallons 
per minute. ‘The water for Bologna comes from the valley of the 
Reno, south-west of the city, and from deep wells with a combined 
yield of 19,800 gallons per minute. Ferrara is supplied mainly from 
the Po, the water passing through filter-beds, but also from a group 
of wells about 100 feet deep near Pontelagoscuro. Water for Ravenna 
is obtained north-west of Rimini from artesian wells yielding about 
1,190 gallons per minute. 

Drinking-water for Venice and Porto Marghera is supplied from 
artesian wells at S. Ambrogio, 11 miles north-west of Mestre. ‘These 
wells are about 150 feet deep and have a joint capacity of some 8,000 
gallons per minute. Porto Marghera also obtains water for industrial 
use from the F. Brenta. ‘These examples are typical of the use made 
of deep wells as an additional source of supply to that derived from 
rivers throughout the Northern Plain. Often the water has to be 
pumped from the wells as it seldom reaches the surface under its 
own pressure. Water towers are frequently employed to provide a 
local head in this very flat country. There are exceptions, however, 
and water from wells about 400 feet deep near Mantua is under 
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sufficient pressure to rise above ground level. Near Piacenza, Parma, 
Modena, and Castelfranco some of the water is derived from ancient 
buried channels of the Po at a depth of more than 300 feet, and is 
under pressure because it is sealed by an overlying bed of clay 
through which the bore-holes have to be pierced. Conditions are 
similar at a depth of 400 feet in Romagna. 

Other bore-holes in different parts of the Northern Plain are much 
deeper than those already mentioned. ‘I'he most notable of these are: 
south-west of Novara, depths to 852 feet; several near Milan to ggo 
feet; Padua to 1,000 feet; and near Semiee to 1,014 and 1,024 feet. 
Bore-holes have also been sunk to more than 4,000 feet in the hills 
south-west of Piacenza, but these may have been trials for oil. 

The shallow water-tables occur in the gravel terraces which line 
both sides of the Plain. They are not, however, tapped by wells on 
a large scale, as their water is thrown out as springs. ‘The deepest 
water-table in the gravel is usually not more than about 20 feet under- 
ground. The approximate upper limit of these springs is shown on 
the map of the Northern Plain (I, Fig. 46), whilst the distribution 
of some of the springs in the Lombardy plain is shown on Fig. 5. 

The output of the springs is often increased artificially by making 
fontanili (I, p. 252). Sometimes in Piedmont a trench or system of 
trenches is dug to the water-level, usually about 6 feet below the 
surface. ‘he water either filters through dry-walling which lines the 
sides of the trench, or, as in the region north of Cuneo, iron pipes 
are sunk vertically to act as miniature wells. A more usual type, 
especially in Lombardy (Plate 3), consists of a small basin dug round 
the spring, typical sizes being about 50 to 100 yards long and from 
3 to 10 yards across. Each basin forms, in effect, a small head, and 
is drained at a suitable level by a small artificial channel, the gradient 
of which is carefully determined. The rise of water used to be helped 
by sinking wide wooden pipes perforated in the lower part of their 
sides. Since 1861 these have been replaced gradually by iron pipes, 
which also have perforations near their lower ends and a bore of 
4-8 inches. In some parts of Venetia, as in Friuli and elsewhere, 
fontanili are not made, and the natural springs rise in a patch of 
marshy ground. 

Fontanili are extremely numerous, and the number in Lombardy 
alone has been estimated at about 1,000. In the fontanili zone there 
are on the average about 10-20 to the square mile, as near Milan, 
and exceptionally 30 to the square mile. Estimates of the total output 
of water from all the fontanili are contradictory, but an average yield 
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of about 1,320 gallons per minute can be expected from each normal- 
sized one during the dry season, and this may increase by several 
thousand gallons a minute after prolonged rain. For example, 26,400 
gallons per minute are obtained from a group of forty pipes near 
Centallo. There are a few exceptionally large fontanili which produce 
much more. ‘The temperature of the water from fontanili varies from 
50° F. to approximately 60° F., and is usually coldest in the spring 
and warmest in the autumn. 


Liguria and West Central Italy 


This area is drained by rivers with a typical Central Italian regime 
(1, p. 48) flowing to the Tyrrhenian sea, and includes approximately 
the compartments of Liguria, ‘Tuscany, Latium, and Campania. In 
general the direct run-off from the Northern Apennines is large com- 
pared with the amount of water which can sink in to give rise to 
springs, because many of the rocks are impervious. 

These conditions of rapid run-off are particularly true of Liguria. 
Here most of the important wells are sunk in the alluvial deposits in 
the valleys and along the coast, where they sometimes average about 
one per acre. Some of the wells are worked by electric pumps, but 
many are primitive norias worked by animals. Artesian wells are 
scarce. S. Remo is an example of a town supplied from alluvial wells. 
River water is much used both for irrigation and for municipal sup- 
plies, and it is sometimes collected in aqueducts from springs and 
the headwaters of rivers, which have more water in the dry season 
in their upper reaches than in their lower. In the Savona and Genoa 
districts water is taken from the streams by canals both for irrigation 
and for use in industry. Important irrigation canals also use the 
water from the F. Magra. Occasionally the water is stored in reser- 
voirs for industrial purposes, e.g. the ‘I’. Osiglietta is dammed to 
provide water for the S.A. Acciaierie e Ferriere Lombarde Falck. 
The larger cities, as Savona, have their own systems of aqueducts. 
Genoa is mainly supplied by aqueducts leading from large reservoirs, 
including the Badana, Bruno, and Lungo reservoirs, about 10 miles 
north-west of the city; the Lavagnina reservoirs about 15 miles north- 
west; and the Val delle Noci, 10 miles to the north-east. Water is 
also obtained from the river gravels of the 'T. Scrivia, the ancient 
Aquedotto Civico, which has been adapted to supply fire-hydrants, 
and from wells in the city. The joint yield from all these sources 
considerably exceeds 15,838 gallons per minute. La Spezia 1s sup- 
plied from a large group of wells in the alluvium of the F. Magra, 
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with additional spring water from a railway tunnel west of the city. 
The 'T’. Orba has been dammed to form Lake Ortiglieto. 

In the Apuan Alps there are many streams rising in the limestone. 
Some of these have a yield of more than 13,200 gallons per minute 
and are used both for irrigation and in the marble industry. ‘The 
F. Serchio is also partly fed from the Apuan Alps, and much of 
the water for the Lucca plain is derived from this river system, over 
118,800 gallons per minute being available by means of an extensive 
system of canals. 

In the Pisa district supply depends partly on a system of more 
than 200 artesian wells in spite of the large amount of water brought 
down by the F. Arno. Both streams and wells are also used in the 
neighbourhood of Pistoia and Florence, whilst some water is collected 
from the seepage in a tunnel on the Florence—Bologna railway and 
brought by aqueduct to Prato. The conditions in the plains of 
Florence and Pisa are like those of the Northern Plain in miniature. 
There are at least two distinct water-tables; one shallow, like that 
supplying the fontanili, the other from 300 to goo feet underground 
which feeds the artesian wells. The city of Leghorn is supplied by 
aqueduct and artesian sources. Only the latter supply water fit to 
drink, and are said to yield about 1,850 gallons per minute. 

Particularly strong springs rise high up on M, Amiata, and water 
from this mountain supplies Siena and Grosseto as well as several 
rural districts. ‘The Grosseto aqueduct, about 30 miles long, has 
a capacity of ggo gallons per minute, and the Siena aqueduct, 
about 40 miles long, is fed at a height of more than 3,000 feet by 
springs which yield up to 3,550 gallons per minute. About 800 
gallons per minute are consumed by Siena itself, the remainder 
by local water-systems. Civitavecchia is supplied by four short 
aqueducts. 

The upper Tiber basin has a permanent water-table tapped by 
wells at a depth of about 16 feet, and similar conditions occur in the 
Spoleto and other basins of the Central Apennines. Artesian wells 
are also used to some extent, but are not frequent as the high rainfall 
~ and presence of limestone combine to give a good supply of spring 
water. The springs feeding the Rieti and ‘Terni basins are parti- 
cularly copious, for instance, a group near Narni yields more than 
132,000 gallons per minute and the Peschiara group near Rieti from 
211,000 gallons to 264,000 gallons per minute. Perugia is supplied 
from the Apennines by two aqueducts, 30 and 40 miles long, with 
a joint yield of about 4,600 gallons per minute. 
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The smaller rainfall of the lower Tiber valley results in a certain 
deficiency of water, although this is made up to some extent by the 
ring of springs rising near the summit of each of the extinct volcanoes, 
especially the Mi. Volsini and Mi. Cimini. There are few artesian 
wells near the Tiber itself, but up to 79,000 gallons per minute of 
the river water is used for irrigation. Gradients are too slight for 
this to be used near where it is drawn off, so that it is taken down- 
stream for the Bonifica di Maccarese near the delta (p. 17). Some 
wells tap a water-table near Rome to a depth of about 200 feet, and 
yields of 65-130 gallons per minute are obtained from individual bores. 

The city of Rome is supplied by several aqueducts. The most 
important is the Marcia, which provides most of the drinking-water 
from powerful springs, yielding 45,150 gallons per minute, near 
Roviano in the Aniene valley. The present aqueduct, which is the 
successor of several older ones, comes to Rome through ‘Tivoli and 
has a length of about 32 miles, together with a branch from Tivoli 
giving an additional length of 15 miles. The Vergine aqueduct taps 
springs about 9 miles east of Rome which yield 11,750 gallons per 
minute and supply some drinking-water. The Felice aqueduct is 
about 15 miles long and taps springs with an estimated yield of 3,300 
gallons per minute between Colonna and Pantano to the south-east. 
Finally the Paola aqueduct, with a length of about 30 miles, brings 
water estimated at 11,750 gallons per minute from springs rising from 
the volcanic rocks west of Lake Bracciano. The main duct rounds 
the northern and eastern shores of the lake and then follows the rail- 
way to near the Vatican City. The water from the Felice and Paola 
aqueducts is not drinkable. 

In 1939 an aqueduct was under construction to supply Rome with 
additional drinking-water from the important Peschiara group of 
springs near Rieti. It was planned to run south-west to Salisano, 
whence a branch was to extend on either side of the Tiber to Rome. 
The length of the main aqueduct was estimated as 40 miles with an 
additional 28 miles for the branch along the right bank of the ‘Tiber. 

In addition there are a few short aqueducts fed by springs in the 
volcanic rocks of the Alban hills, and a longer one bringing the water 
of the Simbrivio springs (yield 1,980 gals. per min.) to a number of 
communes in the provinces of Rome and Frosinone. 

In the Pontine marshes small surface streams and rain-water tanks 
are used for collecting irrigation water, which is supplemented by 
wells tapping a water-table about 30 feet underground. Wells are 
also used extensively in the plains of Fondi and Minturno. Most 
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individual wells yield about 65 to 650 gallons per minute, though 
some are more copious. 

In general, both the high and low ground in Campania have suffi- 
cient water, and extensive aqueducts are not needed except for the 
densely populated districts around Naples. Elsewhere the most 
notable are the Alburno aqueduct, south of the F. T'anagro, and 
the Calore aqueduct, which is fed by springs on the flanks of M. Cer- 
vati and brings water through a main conduit, 45 miles long, to the 
Agropoli and Albanella districts. In addition there are some large 
reservoirs for hydro-electric schemes (p. 209) which can be used for 
water supply if necessary. The chief are the Matese (capacity 3,080 
million gallons), the S. Giovanni Incarico (550 million gallons), that 
on the lower Sele near Eboli (550 million gallons), and one near 
the mouth of the F. Garigliano (440 million gallons). 

The water supply of the Naples area comes mainly from the Serino 
aqueduct, which provides most of the drinking-water. This aqueduct 
is fed by springs with a capacity of about 18,500 gallons per minute 
in the limestone hills east of Cancello, about 16 miles north-east of 
the city, and supplies the Capodimonte and Scudillo reservoirs on 
the northern outskirts of Naples. The Cancello springs, together 
with additional water from the slopes of M. Somma above S. Ana- 
stasia, also supply a second aqueduct serving Portici. Water for 
industry is obtained from canals near Casalnuovo and from springs 
near Pomigliano d’Arco. It has been estimated that the total output 
of all these systems is 163 gallons a day per head of the population. 
In addition an aqueduct, 28 miles long, leads from strong springs 
near Avellino to a point near Cancello, and may at present be used 
as an extra feed to the Serino aqueduct. Wells, some as deep as 
300 or even 500 feet, are also much used. 


East Central Italy 


In the areas drained by rivers flowing to the Adriatic, correspond- 
ing roughly with the compartments of Abruzzi and Molise, the 
Marches, and parts of Umbria and Emilia, the relations between 
precipitation and rock types are similar to those in ‘Tuscany and 
Latium. The limestone rocks of the Abruzzi store up ample supplies 
of water in the southern part of the area, but the marls, clays, and 
subordinate sandstones of the northern part are more impermeable. 
The run-off of the rivers rising in the clay areas is swifter and of 
shorter duration than those rising in the limestone. Moreover, all these 
rivers cross the coastal belt of Pliocene clay to reach the sea, and their 
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alluvial strips contain a local water-table. Except for alluvial deposits 
along the coast, there are few other sources of water in this clay country. 

The Biferno and Sangro rivers have more water available for 
irrigation than the Trigno. Throughout this area both irrigation 
channels and shallow wells are generally worked by very primitive 
means. Some of the heavy precipitation of the southern Abruzzi 
mountains finds its way either as river water or by percolation into 
the Fucino basin. Since the floor of this basin is almost level, the 
water engineer’s problem here is one of drainage as well as of irriga- 
tion, so as to prevent this rich agricultural area from becoming water- 
logged. This has been met by constructing a collecting canal (7 miles 
long) which directs the incoming water into a drainage canal (4 miles 
long) with a capacity of about 396,000 gallons per minute of water. 
The final outflow from the basin is by tunnel to the F. Liri. 

In some parts of Abruzzi and Molise the level of the water-tables 
in the alluvial deposits to some extent depends on the rainfall, and 
tends to be high in spring and low in summer. In limestone districts 
the changes of level even in the alluvial water-tables are less de- 
pendent on the seasons. Small irrigation canals, drawing water both 
from springs and direct from the rivers, are common in the Abruzzi 
valleys. ‘he springs supplying the town of Aquila were damaged 
in the Marsica earthquake of 1915 (1, p. 484), and a new aqueduct, 
18 miles long, had to be constructed to bring water from springs 
near the source of the F. Vomano. Water is particularly plentiful 
round the Sulmona basin, where there are important irrigation canals. 
The reservoir at the Anversa power station (p. 241) south-west of 
Sulmona has a capacity of about 40,000,000 cubic feet, and a flow 
of 23,200 gallons per minute available from the tail-race. Conditions 
lower down the Pescara valley are not so favourable, although there 
is water available from the Pescara hydro-electric works: e.g. the 
reservoir at Pescara III station (p. 242) has a capacity of about 
35,000,000 cubic feet. In the upper Tronto valley there is the large 
Scandarella reservoir, with a capacity of 400,000,000 cubic feet. 

Little attempt has been made in this region to use spring water 
on a large scale, although a few local aqueducts have been con- 
structed. Plans for the larger Ruzzo aqueduct were originally 
suggested in 1904, but the final scheme was not accepted until 1933, 
and by 1935 about half the project was under construction. It is 
designed to tap springs with a joint yield of 5,000 gallons per minute 
on the northern flank of M. Prena in the Gran Sasso range, and to 
bring the water by pipeline to ‘Teramo, with branches to Colonnella 
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and Corropoli, Giulianova, Roseto degli Abruzzi, and Cellino Atta- 
nasio. ‘he proposed length of the main pipeline is 170 miles, with 
an additional 150 miles of branches. A population of about 200,000 
is to be supplied with 28 gallons a day per head in the urban centres 
and 14 gallons in the rural areas. 

The valleys of the rivers Tenna and Aso, tach rise in the lime- 
stone of the Mi. Sibillini, are more easily irrigated than the valleys 
farther north, especially that of the F. Foglia, but to a less extent 
than those of the Esino, Potenza, Chienti, and ‘Tronto. ‘There are 
a few artesian wells in the Foglia valley and a small group near Chieti. 
Shallower wells with a fairly good yield are used on the coastal plain 
near Ancona, otherwise the general supply of well water is only 
sufficient for a rather primitive way of life. | 


Southern Italy 


The limits of this area are shown on the map of river regimes 
(I, p. 48), and include approximately the compartments of Lucania, 
Apulia, and Calabria. The adequate water-supplies of Campania are 
a contrast to the comparatively waterless nature of these three com- 
partments, within which, however, there are important differences. 
In Calabria the crystalline rocks forming the high ground tend to 
be impervious, so that the run-off is rapid and underground supplies 
limited. As the summer drought is very marked, supplies of surface 
water are sometimes inadequate. In Apulia water shortage is due to 
quite different causes; precipitation is less than in Calabria, and the 
great limestone formations allow most of the meagre rainfall to pass 
deep underground where it cannot be tapped. Lucania is inter- 
mediate between these two types, as there is a large rainfall in the 
mountains yielding fairly good springs, but the summer drought is 
severe. In time of drought many of the south Italian rivers have some 
flow in their upper reaches although their seaward courses are dry. 

In Lucania only slight use is made of artesian wells, as on the 
coastal plain near the mouths of the F. Sinni and the F. Bradano. 
Important groups of springs occur mostly above 2,000 or 3,000 feet, 
and some of these are utilized for aqueducts (Fig. 36), two being of 
outstanding importance. The chief is the Agri aqueduct, second in 
size only to the great Apulian aqueduct farther north. It is fed by 
the Oscuriello springs near the source of the F. Agri. The main 
duct and distributing branches have a total length of about 200 miles, 
and serve about 100,000 people with 14 gallons a day per head. 
Landslides have been a difficulty from time to time, but a great length 
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of service road has been built to assist in maintenance. Pipe-lines 
distribute water along the whole length of the Agri valley as far as 
Scanzano and northward to the lower Basento and Bradano valleys. 

The other important aqueduct supplying the Basento valley is a 
pipe-line 176 miles long from near Potenza, with important branches 
north to Forenza and Irsina. It serves a population of about 88,000. 
The Caramola, a less notable aqueduct, is fed by springs on the 
north-west flank of the mountain from which it takes its name, and 
is designed to serve a population of about 62,000, mostly in the valley 
of the F. Sinni, with 11 gallons a day per head. The main pipe-line 
is about 40 miles long. 

The great Apulian aqueduct (Fig. 36) is the largest in Europe. Its 
importance to the entire ‘heel’ of Italy is best understood by con- 
sidering conditions before it was built. Water was then available 
from three sources, springs, wells, and rain-water, and all three were 
unsatisfactory. Natural springs occur only at certain scattered places 
in Apulia, mainly round the coast, in the Mi. della Daunia, and in 
the Ofanto basin. These mostly have a small yield, less than 660 
gallons per minute each, and were used chiefly for watering livestock 
and for small irrigation schemes. ‘The wells tap two main types of 
water-table; a relatively shallow one under the Tavoliere, and a 
much deeper source from the limestone formations of M. Gargano, 
the Murge, and the Salentine peninsula. The supply from the 'Tavo- 
liere wells is limited, because underground water below M. Gargano 
is prevented from circulating southward by a fault. ‘The ‘Tavoliere 
supplies are, therefore, limited by the amount of local rainfall, which 
is small. ‘The wells can only provide enough water to irrigate a small 
part of the area. ‘The sinking of too many wells, as at Foggia and 
S. Severo, has resulted in a serious fall in underground levels, whilst 
at some places the water is briny. Deep artesian wells have also been 
tried in the T'avoliere, but the levels in these were also found to fall 
with use. Deep wells in the limestone regions, some of which are 
artesian, have been used extensively both in the Murge and the 
Salentine peninsula, with large groups round ‘Taranto, Brindisi, and 
Lecce (J, p. 324). Some of these have given more satisfactory results, 
but here again some wells have shown a steady loss of level on account 
of pumping. Low rainfall is probably one of the main causes of the 
general lowering of water-tables throughout Apulia, when they are 
used more than a certain limited amount. Deep wells are often 
beyond the means of many private houses and farms, and rain-water 
cisterns, for which roofs are used to supply artificial run-off, are 
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widely distributed. It is possible that in the Salentine peninsula the 
disused bauxite pits (p. 161), which are used as small reservoirs, may 
act to some extent as dew-ponds. 

These problems of water shortage were overcome by the Apulian 
aqueduct (I, p. 366), a huge scheme for transferring water from an 
area of sufficient rainfall to one of deficiency. It collects water from 
the sources of the F. Sele, which flows to the Tyrrhenian coast, and 
carries it to the Adriatic side of the Apennine divide. Local aque- 
ducts existed to supply ‘Taranto and Brindisi in the last century, and 
the scheme for the main Apulian aqueduct was proposed in 1898 
and again in 1902. Construction has taken many years. Work was 
actually begun in 1906, but it was not until 1926 that most of the 
main duct had been completed. Nearly all the distributing branches 
and extensions were finished between that date and September 1939, 
when the whole undertaking was officially declared open. Some of 
these delays were due to the natural difficulties encountered. The 
feeding springs at Caposele are frequently threatened by landslides, 
from which they had to be protected by retaining walls and the 
planting of trees. Extensive tunnels had to be constructed to cross 
several watersheds. ‘hose bored in clay were constantly blocked, 
those in limestone had to avoid underground caverns, whilst in the 
volcanic rocks of M. Vulture much trouble was encountered in two 
adjacent tunnels from air temperature as high as 154° F. and from 
obnoxious gases. 

The main aqueduct from Caposele to Villa Castelli, north-east of 
Taranto, is 152 miles long and has a fall of from 1,378 to about 780 
feet above sea-level. Additional lengths of 875 to 1,280 miles have 
been estimated for branches and siphon systems. ‘The three main 
tunnels, which pierce the Apennines near Caposele, M. Vulture, and 
the Murge, each have a length of 9-10 miles. There are also many 
shorter tunnels, twelve of which have an aggregate length of 12 miles. 
A vast number of bridges had to be built (Plate 50), and, in spite of 
careful adjustments of levels, siphons had to be introduced. 

The yield of the Caposele springs is highest in summer, owing to 
the delaying effect of the limestone rock in which they rise. The 
maximum yield is 92,400 gallons per minute, and the minimum 
39,600 gallons per minute. A small part of this supply is reserved 
for the village of Caposele, and any surplus is allowed to flow into 
the F. Sele. The main aqueduct is designed to supply 33 gallons 
a day per head of population, and, as the number of people served 
is about 2 million, an initial flow of about 46,000 gallons per minute 
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is needed. Deficiencies at time of low water in winter are made up from 
small reservoirs, the largest of which are at Bari, Foggia, and ‘Taranto. 

In some parts of Calabria water is obtained by very primitive 
means, the watercourses being tapped by small artificial channels 
used for irrigation and driving small mills. Shallow wells are also 
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Fic. 36. Principal aqueducts of Apulia and Lucania 


sunk in the lower parts of the dry river-beds, and there are a few 
artesian wells in the plains of Sibari and Gioia. Where possible, use 
is made of springs, such as those thrown out from the limestone 
Pollino massif, and minor aqueducts have been designed to supply 
Cosenza (length 19 miles), Nicastro (11 miles), Catanzaro (8 miles), 
and Reggio di Calabria (4 miles). Large reservoirs have been con- 
structed in the Neto valley for hydro-electric schemes (p. 243), and 
presumably their tail-races are available at least for irrigation. The 
two largest of these reservoirs are the Arvo and Ampollino, each with 
a capacity of 13,200 million gallons. 


Sicily 
General conditions are somewhat like those of southern Italy, with 
a prolonged drought in summer. Shortage of water is more extreme 
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in the central districts than along the north coast and in the south- 
east. Water is, indeed, sometimes so scarce as to be sold by the 
owners of springs. 

The permeability of the rocks varies greatly in different districts. 
The schists of the Mi. Peloritani are mostly impervious, whereas the 
limestones of the north, south-east, and west hold good stores of 
water. Some of the sandstone ridges near the north coast are also 
water-bearing, but most of the rocks of the central districts afford 
poor supplies. Deep wells have been sunk in a few places, but the 
great majority are shallow, making use, as in southern Italy, of the 
river-beds and the shallow water-tables along the coastal plains. 
Many of the wells are worked by very primitive methods. The vol- 
canic rocks of Etna and the Mi. Iblei hold valuable stores of rain- 
water which percolates through the joints in the lava. 

Until recently most water-supplies for towns and villages were 
obtained from local springs, and as these are mostly near the more 
permeable rocks, choice of sites for settlements was somewhat re- 
stricted, unless successful wells could be sunk. Springs are most 
abundant in the provinces of Catania, Syracuse, and Ragusa, and 
fairly common in Palermo and Messina. ‘Their frequency is low in 
Enna, Agrigento, and ‘Trapani, and lowest of all in the province of 
Caltanissetta. ‘This distribution agrees closely with that of the water- 
bearing rocks. 

A number of schemes have been proposed for using spring water 
by means of aqueducts. Some of these are finished, but in other 
cases old aqueducts are retained until the work on the new ones is 
completed. The most extensive system of aqueducts is that supplying 
Palermo. This consists of a pipe-line 43 miles long tapping the Scillato 
springs in the Mi. Madonie, south-east of Termini Imerese, and is 
fed by subsidiary supplies. Altogether it provides 40 gallons a day 
per head of the population. A small aqueduct 25 miles long has been 
projected to supply Castellammare del Golfo. A much larger scheme 
was for the construction of the West Littorio and East Littorio aque- 
ducts to draw water from the limestone south of Corleone, the west 
branch to supply the Trapani district, and the east branch the region 
south of ‘Termini Imerese. ‘he completion of the scheme has been 
delayed by landslides. Another system, the Favara di Burgio aque- 
duct, has been designed to supply Sciacca and Porto Empedocle. 
Water is brought to Agrigento at the rate of gro gallons per minute 
by a short aqueduct, which, however, has been in bad repair. ‘The 
Tre Sorgenti aqueduct extends about 50 miles to Licata and provides 
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16 gallons a day per head. This scheme was almost completed by 
1943. The Madonie aqueduct supplies Caltanissetta from the north; 
the main line is 25 miles long, and together with its branches serves 
a large area of central Sicily. ‘This system is designed to provide 
14 gallons a day per head of the population, a quantity considered 
sufficient. Most of these aqueducts supply given lengths of railway 
as well as towns. 

The city of Syracuse is supplied by two short aqueducts, and the 
whole Ragusa—Syracuse area is relatively well off for water, which is 
held up in the Miocene limestone and in the volcanic rocks of the 
Mi. Iblei. Wells in the plain of Catania are more unfailing than those 
of many parts of Sicily, and there are good supplies of water from 
the volcanic rocks of Etna. The city of Catania obtains water from 
numerous springs on the foothills of Etna and from the Bosco Etneo 
aqueduct, which taps springs near Bronte and joins up with the city 
supply near Pedara. This aqueduct is 29 miles long, and, together 
with its feeders, is designed to yield about 60 gallons a day per head 
of the population, including some water taken off for irrigation. The 
main aqueduct was finished in 1938, but the distribution branches 
north of the city were not then completed. A unique local summer 
industry in Catania is the marketing of small quantities of snow from 
_ the summit of Etna. Although Messina province has many springs, 
most rise from the schists of the Mi. Peloritani and have a poor yield. 
Consequently the supply for the city of Messina is barely adequate. 
The main aqueduct is 16 miles long and provides 24 gallons a day 
per head. Water, at the rate of 111 gallons per minute, is brought 
from the tunnel through the Mi. Peloritani on the Messina—Palermo 
railway for the fire-protection service. Water can also be diverted 
for this purpose from the longer aqueduct in case of need. 

A few large reservoirs serve both for electric power (p. 209) and 
for water-suipply, the chief being the Piana dei Greci (capacity 
available for use 4,619 million gallons), Piana del Leone (924 million 
gallons), and the Gammauta (330 million gallons). 


ELECTRICITY SUPPLY 
EMstorical Development 


THE supply of electricity in Italy may be said to have begun in 1883 
with the opening of the small power station of S. Radegonda in 
Milan. ‘This was a thermal (steam-driven) installation built to supply 
current for private lighting. ‘Two years later the Tivoli station, with 
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an installed capacity of 62 kW., began working. ‘This appears to 
have been the earliest Italian station to utilize water power for. 
generating electricity for public consumption. At the same time 
experiments in street lighting by electricity were being made in 
Milan. During the following years plants of greater capacity pro- 
ducing alternating current came into operation. For example, the 
thermal station of Cerchi (Rome), which was built in 1886, in three 
years had its capacity increased from 220 kW. to 1,877 kW. The 
current, which was fed into a grid of relatively high tension, was 
transmitted nearly 12 miles, at that time considered a great distance. 
Meantime further developments in the harnessing of water power for 
electrical purposes were taking place in Italy, as in the other pioneer- 
ing countries of Europe—France, Switzerland, and Germany. In 
1892 the Tivoli power station succeeded in transmitting current at 
5,000 V. as far as Rome, a distance of 16 miles. This is the first 
example of a hydro-electric installation furnishing light and power . 
from a distance to a large town and at the same time affording a com- 
plementary source of supply to that of a local thermal station. ‘The 
earliest instance of the application of electric power to traction in 
Italy was the Florence—Fiesole tramway, constructed in 1890; soon 
afterwards the tramways of all the large towns were being similarly 
equipped. Electrification of the railways did not begin till 1901 
(p. 414). By the end of 1895 the electric generating plants in Italy 
numbered about 1,240. Most of these were very small, privately 
owned thermal plants, used for both lighting and motive power. The 
total installed capacity of the plants was about 30,000 kW., of which 
approximately 60 per cent. represented the capacity of commercial 
stations. 

The subsequent expansion of the electric power industry is best 
summarized in the following table: 


Total Installed Capacity (}000 kW.) 


Hydro-electricity Thermal-electricity Total 
1898 . : 47°5 38-7 86:2 
1908 ; 367°1 139°4 506°5 
1918 : go1'6 385°3 1,286'9 
1928. 2,910°3 645°5 3,555°8 
O38... : 4,685:°0 876-0 5,561°0 


Towards the end of the nineteenth century it became apparent 
that the country’s rapidly expanding industries were in danger of 
becoming almost entirely dependent on imported fuels. Conse- 
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quently after 1900 more and more attention was paid to schemes of 
hydro-electric development. Considerable sums of money were 
invested in various projects and many new stations were built. Both 
the War of 1914-1918, which curtailed coal imports to a great extent, 
and, more recently; sanctions (November 1935—June 1936) illustrated 
the serious disadvantages of relying on imported fuel supplies, in 
spite of their cheapness. In 1933 it was estimated that of the total 
potential water power of approximately 8# million kW. (114 million 
h.p.) about one-third had been utilized. Since then, in order to keep 
pace with the growing needs of industry, a considerable building 
programme has been undertaken. 

In December 1938 there was a total of 1,292 generating stations 
with an installed capacity of 5,561,000 kW,! of which amount 
4,685,000 kW. were installed in 1,103 hydro-electric plants and 
876,000 kW. in 189 thermal plants. Of the whole installed capacity 
95 per cent. (5,272,000 kW.) was accounted for by 466 stations (384 
hydro-electric, 82 thermal) of more than 1,000 kW. capacity. The 
total output of current in 1938 was 15,400 million kWh., of which 
14,600 million were produced by water power. In 1942 the con- 
sumption of electricity in the country is estimated to have risen to 
17,500 million kWh. The following table shows the changes of out- 
_ put between 1925 and 1942: 























Hydro-electric Thermal Total 

Capacity Output Capacity Output Capacity Output 
Year | (000 RW.) | (000,000 RWh.) | (000 RW.) | (000,000 RWh.) | (000 RW.) | (000,000 RWh.) 
1925 1,911 6,193 481 352 2,392 6,545 
1930 3,422 9,820 742 260 4,164 10,080 
1935 3,848 12,764 813 354 4,661 13,118 
1938 4,685 14,600 876 800 5,501 15,400 
1940 5,055! 17,9001 965} 1,300! 6;020%. | 19,200! 
IQ4I 5,300! 19,1001 9907 1,300! 6,290° | 20,4001 
1942 5,500? 19,5007 1,000? 1,500? 6,5002 21,000? 

1 Press reports. ‘Estimated figures. 


Consumption of Electricity 


In 1937 the consumption of electricity was roughly in the following 
proportions: electro-chemical and electro-metallurgical industries 
32 per cent., other industries 44 per cent., transport (chiefly railways) 
IO per cent., domestic users 10 per cent., public services and agri- 
culture 4 per cent. The table on page 206 gives a more detailed 
classification of the various users, together with the amount of energy 
consumed by each. From this table it is clear to what an extent 


’ Cf. France, c. 8 million kW., Norway, c. 2 million kW. 
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industry is a large user of electric power. Since 1937 the demands 
of industrial consumers have increased considerably. In 1942, out 
of a total power consumption calculated at 17,500 million kWh., no 

less than 14,850 million kWh. (85 per cent.) were used by industry, © 
of which about half was estimated to have been used by the electro- 
chemical (p. 312) and electro-metallurgical industries (p. 289). In 
other industries electricity is used for motive power to a far greater 
extent than in almost any other European country. Considerable 
progress in the electrification of the Italian railways has been made 
during the present century, particularly in the past decade (p. 414). 
At present electric power is little harnessed to agriculture, partly 
because the cost is usually prohibitive in rural districts, even 
where transmission lines and modern farm machinery are available 


(p. 27). 
Utilization of Electric Power (1937) 


No. of Energy consumed % of total 
Category of users “USELS (RWh.) consumption 

Public lighting j : : 8,235 292,716,818 222 
Private lighting! ‘ : . 5,852,604 670,507,483 5°10 
Public works . é ; - 285,403 336,085,227 2°55 
Clothing industries . 3 , 9,005 50,117,958 0°38 
Food industries ; . ‘ 5S. 53 724,017,623 5°50 
Paper industries ; , d 637 442,068,911 2°36 
Printing industries . : ; 4,213 29,570,356 0°22 
Textile industries: 

Cotton ‘ ; : ; 1,166 560,346,478 4°26 

Linen, flax, jute . ‘ ‘ 356 77,629,961 0°59 

Wool . ; : ; ‘ 1,089 178,927,078 1°36 

Sik. : ; : : 1,224 66,590,259 o'51 

Rayon ; ; ; 137 259,781,623 1°97 
Other textile See Bo : : 2,484. 76,722,383 0°58 
Communal uses ; : ‘ 10,038 276,200,726 2°10 
Extractive industries : ; 1,005 155,353,161 1°18 
Miscellaneous industries . ‘ 57.733 162,790,421 1°24 
Ceramic industries . : ; 881 62,703,423 0°48 
Building industries . ; : 7,169 408,705,721 ED 
Chemical industries . : : 4,962 499,772,376 3°80 
Metallurgical industries . 495 662,247,244 5°03 
Mechanical and allied induces, 31,543 828,412,408 6°30 
Electro-chemical industries : 163 2,321,471,035 ~ 17°56 
Electro-metallurgical industries . 191 1,933,217,096 14°69 
Wood industries . : é 22,686 85,981,866 0°65 
Agriculture. ; : : 47,470 137,934,290 1°05 
Industrial heating . : ; 2,679 502,641,789 3°82 
Traction : ; é ; 662 1,367,164,293 10°39 

“ROTAL <5 ; ; ° ae 13,159,678, 607 os 


* Including industrial plants which use less than 20 kW. 
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Thermal Power. 'Vhe construction of thermal plants during the 
early stages in the development of electric power in Italy was due 
to the remoteness of areas potentially rich in water-power from the 
important industrial centres at a time when technical difficulties pre- 
vented the transmission of electricity for long distances, and to the. 
relatively low initial cost of building thermal stations. Dependence 
had to be placed to a considerable extent on imported fuels, prin- 
cipally coal, and thermal stations were usually constructed near the 
coast, as at Genoa and Naples, or inland at places to which coal could 
be transported at a reasonably low rate. ‘To-day, however, owing to 
the vast development and technical improvements in the generation 
and transmission of hydro-electricity, most of the thermal stations 
have become stand-by or peak-load stations, though sometimes it is 
found more economical for the base-load to be carried by steam- 
plants and for hydro-plants to be held in reserve. ‘The more modern 
and powerful thermal installations, such as those of Concenter 
(Genoa), ‘Turbigo, Mestre (Venice), Piacenza, and Leghorn, which 
have come into operation since 1926, are situated in areas where the 
consumption of current is high and are designed for extensions should 
the necessity arise. Thus the Genoa station (installed capacity 
- 53,000 kW. in 1937) could increase its capacity to 170,000 kW., 
Turbigo (29,000 kW.) to 60,000 kW., Venice (57,000 kW.) to 100,000 
kW., and Piacenza (26,000 kW.) to 48,000 kW. For the most part, 
however, thermal stations now occupy a subordinate position. In 
1942 they accounted for little more than 15 per cent. of the total 
installed capacity of the country and only 7 per cent. of the production. 

The total consumption of coal by thermal plants is usually less 
than 500,000 tons per annum, of which roughly half is imported. Of 
domestic fuels available, lignite, mined in the Valdarno (p. 179), is 
burnt in the stations at enue dei Sabbioni (installed capacity, 
18,000 kW.) and Rifredi (8,000 kW.), and Umbrian lignite in the 
station at Pietrafitta (16,300 kW.), south of Lake Trasimeno. In 
Istria coal mined at Arsa (p. 177) is used in the reserve station at 
Fiume (8,500 kW.), while a certain amount of Italian pulverized coal 
helps to maintain the S. Paolo (Romana) station at Rome (30,000 
kW.). Oil as a source of electric power accounts for only Io per cent. 
of the total thermal production. Piacenza (26,000 kW.) and the 
Maurizio Capuano station (51,000 kW.) at Naples are among several 
stations stated to consume oil. In Tuscany the Larderello and Castel- 
nuovo dei Soffioni stations, each with a capacity of 60,000 kW., are 
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interesting for the use made of the hot springs of the neighbourhood. 
Other local fuels, available on a small scale, are peat, wood shavings, 
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sawdust, natural gas (methane), naphtha, and oil extracted from 
asphaltic limestone. 

Hydro-electric Power. Water has been used in Italy as a source of 
power since the earliest times, many mills and small factories being 
operated by water wheels. With the realization that water power 
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could be used for generating electricity, the rapid development of 
the nation’s hydraulic resources was begun towards the end of the 
last century. Northern Italy was particularly well endowed with 
rivers and lakes, suitable for adaptation by the country’s water 
engineers, who, even then, enjoyed a reputation for excellent work 
in stream control and regulation. However, before anything like full 
use could be made of the potential resources many technical and 
other difficulties had to be overcome. The chief of these was one of 
distance. ‘Ihe best sites for power stations were at that time largely 
inaccessible and far removed from the industrial towns of the 
Northern Plain. Consequently the earliest installations tended to be 
grouped near the edge of the Plain in the lower parts of the Alpine 
valleys, chiefly in Lombardy, where there were numerous small 
factories demanding cheap power. ‘These hydro-electric plants, 
which used only a moderate ‘head’, were dependent on the run of 
the rivers without artificial regulation. Sites for the stations were, 
therefore, chosen with a view to drawing on as large a drainage area 
as possible before the diversion of water for irrigation. In the Penin- 
sula, where, however, the demands for electric power were generally 
less pressing, it was at first practicable only to supplement the current 
generated in local thermal stations, as at Rome and Naples, from 
near-by hydro-electric installations. 

The rivers and streams in the Alps are, as a rule, adequately sup- 
plied with water throughout the year (I, p. 50) owing to the abun- 
dance of rain and snow. Maximum falls occur normally in the 
summer months or in spring and autumn. Occasionally, however, 
as IN 1921-1922 and again in 1942-1943, there may be an abnormal 
deficiency leading to a general water shortage. After the latter dry 
period, in spite of the use of stand-by or reserve thermal stations, 
it was necessary to restrict the industrial consumption of current to 
85 per cent. of that of 1941. In contrast to the north, the Peninsula 
frequently suffers from a summer deficiency which increases south- 
wards both in length and severity (I, p. 51). The rivers, although 
often in flood at other times of the year, lose volume in summer on 
account of the small rainfall and the high evaporation. In Sicily, for 
example, where the drought lasts from 3 to 4 months, the rivers 
sometimes dry up completely. It is, therefore, not surprising that 
the comparatively few run-of-river plants in the Peninsula operate 
with difficulty. 

In addition to the amount and season of rainfall, the river regimes 
are affected by the permeability of the rocks forming the river basins, 
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by the presence of lakes, by the type of vegetation, and by the melting 
of snow and glaciers (I, p. 47). In both the Alps and the Apennines 
the masses of highly permeable limestones (I, Figs. 4, 5) although 
dry at the surface act as underground reservoirs, and springs derived 
from these sources are of remarkably even flow. The widespread 
forests of the Alps tend to preserve and maintain the flow of water 
to the rivers, compared with the deforested Apennines. Glaciers, 
which affect only the higher portion of the Alps, reinforce the flow 
of the rivers, in particular the Dora Baltea, Adda, and Adige, during 
the summer months. Lakes serve a double function. In themselves 
they help to regularize the flow of the rivers issuing from them, but 
can also act as reservoirs which may be artificially used to maintain 
the flow during low water. 

The adaptation of small mountain lakes, which are often at con- 
siderable elevations and at a distance Gant the power stations, is a 
comparatively late development. It was bound up with the advance 
in technique whereby it became possible to transmit power at high 
voltages for long distances. ‘These distances are, however, still limited 
by such considerations as the cost of erection and maintenance of 
transmission lines and the loss of power involved. Nevertheless, the 
modern practice is to build new power stations with as high a head 
as possible. ‘The smallness of the catchment areas of the rivers in their 
upper courses usually compels the use of a natural lake, or, failing 
that, the creation of an artificial reservoir, to maintain a regular 
flow (Plates 51 ,54). Ihe building of many of the reservoirs, especially 
those in the less accessible parts of the Alps, involved great feats of 
engineering and large capital outlays (Plate 52). ‘he choice of a suit- 
able site is not always easy. For example, reservoirs constructed in 
permeable rock suffer losses through percolation, or, again, sites on 
impermeable clays may be subject to landslips or to silting. By the 
end of 1932 there were in Italy and Sardinia some ninety-five artificial 
reservoirs with a total capacity of about 347,500 million gallons, of 
which roughly 145,000 million gallons (42%) were in the Alps. It 
is estimated that at least one-third of the Alpine reservoirs stand at 
more than 6,500 feet. Many of these are provided with subterranean 
outlets so as to avoid problems arising from freezing. ‘The Apennine 
reservoirs are fewer in number and, except for those in the Neto 
basin of Calabria, not particularly effective. Moreover, they stand 
at a much lower elevation; in | 1932 only 2 out of a total of 25 were 
above 4,900 feet. 

Seasonal outputs of hydro-electric stations to a great extent reflect 
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the sum total of the influence of these physical features. In the three 
northern compartments, where Alpine conditions are dominant, the 
monthly output varies as in the following table: 


Hydro-electric Output (millions of RWh.) in 1938 


Fan. | Feb. | Mar. | Apr. | May Fine: | FSuly Aug. Sept. | Oct. | Nov. | Dec. 
































Piedmont | 263:2 | 240°6 | 259°6 | 260°6 | 275°0 | 355°3 368-8 | 322°0 | 340°0 | 342'1 | 301°1 | 282°0 
Lombardy | 284°7 | 252°4 | 256°1 | 237°2 | 244-0 | 310°1 215920) 827-5 | 942-4 | 210-6 ||| 201-61) 27272 
Venetia . | 224°:0 | 195°7 | 207°6 | 170°6 | 181-6 | 300°9 357°6 | 345°7 | 316-9 | 205°4 | 240°5 | 229°9 






































TOTAL | 7719 688-7 | 723°3 | 668-4 700°6 | 966-3 1,084°4 | 995°2 | 990°3 | 954°1 | 833°2 | 784'1 


The thermal production of these three compartments is, not unex- 
pectedly, highest from February till May, when the hydro-electric 
output is at a minimum. 

In the Northern Apennines rivers, as has been shown above, have 
a regime completely opposed to that of the Alpine rivers, so that the 
generation of hydro-electricity reaches a maximum in early spring 
and a minimum in summer and autumn. The advantages of linking 
Alpine and Apennine stations became obvious at an early date. 

In central and southern Italy the dry summers, in spite of the use 
of reservoirs, cause a fall in production of hydro-electricity. Peak 
operation is usually when the rivers are in flood, that is during late 
autumn and winter, at which seasons production is in excess of local 
demands. It is, therefore, possible, whenever the need arises, for the 
larger and more accessible stations of central and parts of southern 
Italy to supplement the decreased winter production of northern 
Italy. ‘The monthly output of electricity in Tuscany, Umbria, and 
Latium in 1938 was as follows: 


EHydro-electric Output (millions of RWh.) in 1938 


Fan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. 


Tuscany 22-38 eels ssn leetO-Onl kor 2272 |) rar 6°7 5°2 Gos ngjoan | sips Ilo paziekes 
Umbria . | 114°7 | 107°2 | 106°4.| 98-7 | 103°8 | 98:8 | 89°38} 809°6| 84:4] 93°7| 97°4| 110°3 
Latium . | 648] 56°7| 57°0| 53°21} 59°9] 57°99] 50°4| 42°8| 36:9; 424} 46:3 | 60'5 























TOTAL 202°8 | 179°2 | 180°0 163°7. 185°9 | 170°8 | 146-9 | 137°6 | 126°6 | 149°3 | 161°2 | 195°6 

The thermal output was highest in October, November, and 
December. 

For the three southern compartments of Campania, Lucania, and 
Calabria the table below gives the corresponding production figures 
in 1937. ‘The thermal output was greatest in August, September, 
and January, and least in November and December. 
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Hydro-electric Output (millions of RWh.) in 1937 








Fan. | Feb. | Mar. | Apr. Fune | July | Aug. | Sept. | Oct. | Nov. | Dec. 
Campania’ |) 25-7) | 525) | 10s0m e727 : E3°5 }, T27 5 rO.0) aise: dleeee Se Oona an -@ 
Lucania . o'8 HOE 1°3 Ir : O77 Io o'9 I‘o I'o I'l 1:3 
Calabria. | 54°9 | 37°5 | 38°r | 51°5 ; 37°2' | 35°6 4. 38°94), 33:8 | 39°) | 474 | 50-2 





TOTaL | 74 | 54°0 | 58°41) 60°97 | 63°7 | Si-4 | 49°3 | 50°4 | 49°8 | 53°1 | 64°6 | 73°4 


Distribution of Principal Hydro-electric Stations 


In 1937 out of a total of 968 major plants, 669 were in northern 
Italy, 226 in central Italy, 59 in southern Italy, and only 14 in the 
islands. 

The main groups of stations are in the following areas (Fig. 37): 

The Alps: Roia basin (e.g. 5. Dalmazzo), Maira and Varaita basins, 
Dora Riparia and Stura basins, Dora Baltea basin (important stations 
of Covalou, Maen, Isollaz, Ponte 5. Martino), ‘Toce basin (many 
large stations, e.g. Morasco-Ponte, Cadarese-Rivasco, Crevola, Co- 
lombo, Pirelli, &c.), Liro-Mera and upper Adda basins (numerous 
medium-sized stations as well as the powerful S. Francesco and 
Venina stations), upper Oglio basin (e.g. Temu, Sonico, Isola, Cede- 
golo stations), Adige and Isarco basins (most important group of 
stations in Italy, including Bressanone, Cardano, Marlengo, Cogolo, 
Mezzocorona), upper Piave basin (e.g. powerful Fadalto and Nove 
stations), and Isonzo basin (only partially developed). 

The Apennines: Secchia and Reno basins (including Predare, Far- 
neta, and Suviana stations), Nera basin (important Terni group, 
including Galleto, Papigno Velino, and Papigno Pennarossa), Aniene 
basin (mostly small and medium-sized stations), Pescara basin (chief 
stations Anversa Principale and Pescara II), Volturno basin (Matese 
group), and Neto basin (powerful Ampollino group). 


Ownership and Control of Power Supply 


Ownership Categories of Hydro-electric Stations (percentage of 
installed capacity, 31 December 1932) 


Per cent. 
Large power groups . ‘ F : : : , 67 
Minor power groups . ‘ ‘ ; . ‘ : 6 
Municipal stations ; ; gh ty ; : ; 7 
Industrial stations : ; ; ; , ; : 9 
Industrial stations, also undertaking public supply . 4 II 


All Italian power-stations are subject to state regulation, and a few 
are owned by the State Railways. ‘he majority are in the hands of 
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large and wealthy combines, such as the powerful Societa Edison; 
the rest are either municipal or industrial undertakings. 

Power Companies.1 In northern Italy the Societa Edison of Milan 
is the most important combine. It embraces 38 subsidiary companies 
with a total nominal capital of 3,519 million lire. Its field of operation 
is the Central (Adige and Oglio basins) and the Western Alps (‘Toce, 
Varaita, Maira valleys). In addition it owns a few important stations 
in Liguria, ‘Tuscany, and Emilia. Among the larger and more power- 
ful hydro-electric stations under the control of this group are: S. 
Francesco (Mese), Isola I, Sonico, Morasco-Ponte, Cadarese-Rivasco, 
Predare, S. Dalmazzo, Esterle-Robbiate, and Brossasco. Its thermal 
stations include Sampierdarena (Genoa), Porta Volta (Milan), and 
Piacenza. The total installed capacity of its plants amounts to about 
1,320,000 kW. of hydro-electricity and 225,000 kW. of thermal 
electricity. Second in importance are the plants of the Societa idro- 
elettrica Piemonte (S.I.P.), which includes 11 companies with a 
nominal capital of 915 million lire. The installed capacity of its 
stations totals nearly 400,000 kW. of hydro-electricity and 70,000 kW. 
of thermal electricity. Among the principal hydro-electric stations 
are Venaus, Maen, Isollaz, Vizzola, Bordogna, Covalou, and Ponte 
5. Martino, and the thermal stations of ‘Turbigo and Castellanza. 
Third in importance is the Societa Adriatica, composed of 23 com- 
panies with a nominal capital of 1,205 million lire. Its stations, 
mostly in the Eastern Alps, have an installed capacity of about 
300,000 kW. of hydro-electricity and nearly 80,000 kW. of thermal 
electricity. 

One of the chief groups operating in central Italy is known as La 
Centrale and includes the Societa Valdarno and the Societa Romana. 
Its nominal capital is 1,185 million lire, and it has at its disposal 
nearly 180,000 kW. of installed hydro-electricity and about 100,000 
kW. of thermal. It distributes power principally in Tuscany and 
Latium and owns the important hydro-electric stations of Nera 
Montoro and Acquoria Nuova (Tivoli) and thermal stations in Leg- 
hornand Rome. The Societa Terni per l’industria e l’elettricita forms 
the nucleus of the Terni group, which has a nominal capital of 500 
million lire, and operates stations whose total installed capacity 
amounts to 230,000 kW. of hydro-electricity. The area of production 


1 Financial data as on 30 November 1933; technical data, 31 December 1932. 

* La Societa esercizi elettrici Lazio-Sabina belongs jointly to La Centrale and 
the U.N.E.S. Half the capital and half the installed capacity have been attributed 
to each. 
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is limited to Umbria, although Galleto station exports current to 
other regions. Most of the output is, however, for the iron, steel, and 
chemical works of the Terni region. Another group, the Unione 
nazionale esercizi elettrici, supplying current to central Italy, com- 
prises 9 companies with a nominal capital of 329 million lire. Its 
plants, mostly of moderate size, have a total installed capacity of 
about 84,000 kW., almost entirely of hydro-electricity. 

In southern Italy the Societa Meridionale is composed of 22 
companies with a nominal capital of 971 million lire and has at its 
disposal nearly 270,000 kW. of hydro-electricity and about 50,000 
kW. of thermal electricity. ‘This group, which controls the out- 
put of electricity for the whole of southern Italy, owns the Pescara 
and Ampollino hydro-electric stations as well as a thermal station at 
Naples. 

The Societa generale elettrica della Sicilia (S.G.E.S.) in Sicily has 
a nominal capital of 212 million lire and owns, amongst others, the 
important thermal station of Catania. In Sardinia the Societa Sarda 
with a nominal capital of 221 million lire controls stations whose total 
installed capacity is about 80,c00 kW. ‘To it belong the important 
hydro-electric stations of S. Chiara d’Ula and Coghinas. 

Municipal stations supply current for the public services (lighting, 
tramways) and also for private consumption. The municipal under- 
takings have altogether at their disposal roughly 280,000 kW. of 
installed hydro-electricity and 110,000 kW. of thermal. The prin- 
cipal stations are Milan (local Piazza Trento thermal plant supple- 
mented by hydro-electricity from Isolaccia and Grosotto), Turin 
(supplies from Rosone and Chiomonte), Rome (Montemartini thermal 
plant), Bolzano and Merano (supply from Tel), and Naples. 

Industrial companies also own a number of large and powerful 
stations, such as Venina (controlled by Acciaierie e ferriere Lombarde), 
Caicinere (Cartiere Burgo), and Marlengo and Marco (the Monte- 
catini combine). Among the stations (less than a dozen) owned by 
the State Railways are Bressanone and Bardonecchia in northern 
Italy, and Suviana, S. Paolo (Romana), and Anversa Principale in 
the Peninsula. Other power-stations are under contract to supply 
current to the railways, though this is not always at the required 
frequency. In 1940 power was drawn in this way from thirty-three 
stations. 

State Regulation. 'Vhe large degree of co-ordination accomplished 
in recent years among the numerous private power undertakings was 
due mainly to the initiative of the companies themselves. ‘The linking 
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PLATE 50. The Apulian aqueduct crossing the Fiumara d@ Atella 





PuaTE 51. Lhe M. Spluga reservoir and the Cardenella dam 
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up of scattered units into large groups not only made for greater 
efhciency but was a necessary preliminary to the formation of a 
national grid.' This work received the blessing of the State, which, 
except in cases of inefficiency, did not attempt direct coercion. Early 
legislation by royal decree (Nov. 1916 and Oct. 1919) foreshadowed 
the general principle that private should not prevail over public 
interests, whose custodian the State claimed to be. It was laid down 
that new concessions for the development of hydro-electric power 
were to require the sanction of the Minister of Public Works with 
the concurrence of the Minister of Finance. Those promoting a 
scheme were required to petition the office of the genzo civile (civil 
engineers in government employ). ‘The request was passed on to the 
Minister, who held full discretionary authority to turn down a pro- 
posal. Large-scale concessions were granted for a period of not more 
than 60 years, the State retaining the right to take possession after 
giving 3 years’ notice. The right to compensation equal to the 
original valuation was allowed except in cases of renunciation or con- 
fiscation arising from inefficiency. Fresh concessions were subject to 
the annual payment of a royalty (canone) of 12 lire for each nominal 
horse-power developed. In cases of dispute recourse could be 
made to eight water tribunals formed from sections of courts of 
appeal, with the addition of three representatives of the genio 
civile. ‘The final court of appeal, the tribunale superiore, had its seat 
in Rome. 

The legislation of December 1933 co-ordinated the laws already 
in force and ensured the rights of the public in the use of subter- 
ranean water. Little change was made in the law concerning reser- 
voirs. Government contributions to their construction amount to 
roughly 30 per cent. of the cost and up to 60 per cent. if the work 
is designed to further stream regulation, irrigation, and land improve- 
ment. Authorization to construct new transmission lines designed to 
transmit up to 5,000 V. must be had from the prefect of the province; 
for lines of higher tension ministerial authority is normally required. 
It is obligatory to make returns of all production, transmission, and 
distribution plants for official cataloguing. 


Eigh-tension Transmission Network 


There is a lack of official and authentic grid maps of high-tension 
transmission lines in Italy. Consequently the alinement of the 


* The drought of 1921-1922 not only compelled the development of water 
storage but acted as a great incentive to the co-ordination of the grid system. 
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Fic. 38. Electricity supply. (1) Standard frequencies. (2) Local voltages ; low range 
includes 110/130 for light and 190/230 for power, and high range 135/160 for light 
and 240/280 for power 
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distribution lines as depicted in Figs. 39-46 is only approximate. Inter- 
connexion between stations belonging to various companies may not 
be so complete as suggested, partly because of the frequency problem. 
Frequencies of 42, 45, and 50 cycles are all in use in different areas 
(Fig. 38) with, in addition, distribution for railway consumption at 
162 and 25 cycles and direct current at a number of different voltages. 
In 1927 it was decided to standardize the railway supply at 3,000 
volts D.C., since when a considerable amount of conversion has been 
undertaken. As far as is known no attempt has as yet been made to 
standardize the remaining supplies. Fig. 38 shows that the various 
zones are quite definite. Except at one or two places on the boundaries 
between zones (e.g. Pistoia, Termoli) and at a few points where there 
are D.C. installations there appears to be no mixing of frequencies. 
Since it is not usually possible to use machines designed for one 
frequency on another, resort has been made in some cases to the 
duplication of transmission lines and bus-bars and to the use of 
specially designed generating plants (e.g. at Cardano station) which 
can generate at one or more frequencies (but not two frequencies 
from one generator at the same time). In northern Italy, although 
the bulk of the supply west of a line joining Bologna and Lake Garda 
is in the hands of the powerful Edison group (p. 213), within whose 
sphere of operation the system may be regarded as complete, there 
are even here some considerable sectors, such as to the west and 
north-west of ‘Turin and to the east of Lake Como, under the control 
of other companies. How far these companies are in fact inter- 
connected with the Edison grid and with each other is uncertain. As 
far as is known the only cross-frontier connexions are with Switzer- 
land, viz. east of Lake Maggiore and from near the headwaters of 
the F. Adda. Imports of power are, however, small; in 1942 the 
amount is reported to have totalled only 200 million units. The 
normal export of current is even smaller, about 50 million units. 

In northern and central Italy current is transmitted through the 
main network normally at 130 kV., although in a few areas, as in 
parts of Piedmont, the voltage is at 70 or 60 kV. In addition, an 
important 220-kV. line, the only one in the country, runs from Car- 
dano, in the upper Adige valley, south-west to Turbigo. In southern 
Italy electricity is conveyed through the principal transmission lines 
at 150 kV. or possibly 60 kV. In Sicily the main line from Catania 
is at 70 kV., while in Sardinia no transmission line is probably at 
more than 60 kV. ‘Throughout Italy there are many secondary dis- 
tribution lines in the 40/70 kV. range. 
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Steel-cased aluminium wire has been used for high-tension trans- 
mission lines since 1938 when the further use of copper in electrical 
conductors was prohibited. Pylons are generally constructed of lattice 
steel or iron, though ferro-concrete is sometimes employed. 

The principal features (Fig. 37) of the Italian grid, proceeding 
from west to east and from north to south, are as follows: (1) the 
ring connecting the Maritime Alps (especially stations of the Roia 
valley) to Genoa; (2) the loop between this ring and the Turin area 
tapping en route (via Busca sub-station) the power plants of the Maira 
valley; (3) the system feeding Turin from (i) stations of the Dora 
Riparia valley, including Venaus and Susa, (ii) Rosone on the T. 
Orco, and (iti) stations of the Dora Baltea and its tributaries, through 
Ponte 5. Martino; (4) the connexion (at 70 kV.) from Ponte S. Mar- 
tino to the Milan area via Novara sub-station; (5) the line from the 
Stura valley (Crotti, &c.) by-passing ‘Turin to the north and feeding 
the Milan area via Casale and Mortara sub-station; (6) the network 
of the Toce Valley group (Colombo, &c.) which supplies power 
south-east to Milan via ‘Turbigo sub-station and south to Genoa via 
Mortara sub-station; (7) the linking of the Mera group of stations 
north of Lake Como direct to Genoa, via Cislago and Arquata Scrivia, 
and south-east to Reggio Emilia and Bologna (S. Viola), via Brughi- 
ro; (8) the complicated interrelated stations situated between lakes 
Como and Garda and generally feeding south-west into the Milan 
network; (9) the important 220-kV. trunk-line running without a 
break from the Cardano group of stations in the upper Adige valley 
south and west to Cislago and Turbigo sub-stations of the Milan 
area, with a possible extension to Turin. Other important trans- 
mission lines extend southwards through the Adige valley to Busso- 
lengo and thence to the important sub-stations of S. Polo d’Enza, 
Reggio Emilia, and Bologna, from which power can be supplied to 
central Italy. In addition Bussolengo transmits current to the Venice 
area by way of Padua; (10) the connecting lines from the Piave group 
of stations (e.g. the important Fadalto and Nove stations) to Venice, 
as well as to Bologna and Florence; (11) the main trunk-line from 
Florence southwards through the Peninsula to the Neto group in 
Calabria; (12) the lines radiating from the important Terni group of 
stations to Rome, Pescara, Naples, and ‘T'aranto; and (13) the trunk- 
line from Catania to Palermo in Sicily, and the north-south trunk-line 
between Coghinas and Cagliari in Sardinia. 

Sub-stations are of special significance in Italy owing to the remote- 
ness of the larger and more powerful hydro-electric stations from the 





Piate 55. Cardano hydro-electric power station (moderate head); the largest of 
the Alpine stations 





PLaTE 56. Esterle-Robbiate hydro-electric power station (low head) on the 
F, Adda 
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PLATE 57. Barrage on the I, Adda and canal supplying the Esterle-Robbiate 
power station 
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areas of greatest consumption. ‘The position of the more important 
sub-stations are shown in Figs. 39-46. No distinction is made 
between transformer stations and switching stations, both being 
classified as sub-stations. The majority are of the outdoor type. In 
addition there are numerous railway sub-stations, some of which 
incorporate frequency changers. 

Local Supplies. In Italy voltages for lighting and local power are 
lower than in Great Britain. ‘wo ranges predominate, A.C. 3-phase 
at 127/220 V. and at 150/260 V. ‘The areas in which these voltages 
apply are approximately indicated in Fig. 38. Variations from the 
normal include in the lower range ‘declared’ voltages between 110 
and 130 for lighting and 190 and 230 for power, and in the higher 
range voltages of 140 to 160 and 240 to 280 respectively. In addition 
some of the larger towns distribute D.C. as well as A.C. of different 
voltages, e.g. Turin (500 A.C.), Bologna (550 D.C.), Rome (105 
D.C.), and Naples (60, 105, 500 A.C.). 


REGIONAL POWER SUPPLIES 


In the following account only the public supply stations with 
an installed capacity of at least 5,000 kW.! in 1937 are described. 
The total number of such stations was 227 (197 hydro-electric; 30 
thermal) with an estimated capacity of 5,260,000 kW. (4,530,000 kW. 
of hydro-electricity ; 730,000 kW. of thermal). ‘There were in opera- 
tion only four hydro-electric stations with an installed capacity of 
more than 100,000 kW., viz. Cardano (180,000 kW.), S. Francesco 
(140,000 kW.), and Bressanone (114,000 kW.) in northern Italy, and 
Galleto (114,000 kW.) in central Italy. S. Giacomo station (200,000 
kW.), also in central Italy, was not expected to begin working till 
1941. Stations with a capacity of between 50,000 and 100,000 kW. 
numbered 16 (11 hydro-electric and 5 thermal), with 2 additional 
hydro-electric plants under construction. Since 1937 some stations 
have had their capacity increased. Where information is available 
subsequent details of changes, together with particulars of new 
stations, have been incorporated in the tables. 

For the purposes of this account the country has been subdivided 
into the Western,” Central, and Eastern Alps, Istria, the Northern 


t With the exception of Sicily, where stations with a capacity of 4,000 kW. are 
described. 

? Excluding the Maritime Alps, where river regimes have greater affinities with 
those of the Northern Apennines than the Alps proper. 
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Fic. 39. Electricity supply of Piedmont and the Western Alps 
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Plain, the Maritime Alps and Liguria, the Peninsula (north, centre, 
and south), and Sicily. 


The Western Alps (Figs. 39 and 40) 


The Western Alps, excluding the Maritime Alps, extend between 
the Stura di Demonte valley and Lake Maggiore. ‘They are charac- 
terized by steep-sided mountains but relatively inaccessible valleys. 
The sudden transition between the outer Alpine slopes and the 
Northern Plain without intervening foothills not only hindered the 
early industrial development of the valleys but made communica- 
tion with possible sites for hydro-electric power-stations more 
difficult. The perennial, glacier-fed water supply was, however, a 
valuable asset. Precipitation, partly in the form of snow, reaches a 
maximum in spring in most areas, so that the rivers contain most 
water in summer. Although some of the valleys tend to be relatively 
dry, especially those oriented east and west (e.g. Val Varaita), melt 
water from the mountains on their flanks keeps the rivers adequately 
supplied in most seasons. 


Upper Po Basin—South (Valleys of the Mara, Varaita, and Po) 











Capacity 
Name of station and Position and in kW. Head 
year of opening water supply (1937) in ft. Use, &c. 
Acceglio (1912)! T. Maira 19,000 1,140 | Mainly railways. 
Prazzo or Ponte Marmora | T. Maira, confluence of 9,800 600 | Railways. 
(1912) T. Comba Marmora 
S. Damiano (1914) T. Maira I4,000 610 | Railways. 
Dronero (before 1930)! T. Maira 9,800 AS Genoa and Turin. 
Casteldelfino! ? T. Varaita 28,000 1,000 | Genoa and Turin, 
(? 30,000) 
Sampeyre? ? T. Varaita 36,000 1,082 | Genoa and Turin 
Brossasco (project)! T. Varaita 36,000 1,000 | Genoa and Turin. 
Calcinere (before 1927) Upper Po 24,000 1,740 | Turin. 














1 Soc. Edison station. 2 Under construction 1939. 


This small group of stations furnishes current for domestic and 
industrial consumption in southern Piedmont and for the electric 
railways. Supplies are conveyed at 130 (? 60) kV. via Busca and Cairo 
Montenotte sub-stations to Savona and Genoa and via Airasca 
sub-station to Turin. New and more powerful stations are being 
built in the Varaita valley by the Societa Edison. 


Upper Po Basin—North (Valleys of the Bardonecchia, Dora Riparia, 
Stura, Orco, &c.) 


The easily accessible and well-populated valley of the Dora Riparia 
has a river regime which is more regular and reliable than that of 
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most other valleys in western Piedmont. Its water-power became 
utilized for electricity at a comparatively early date, primarily for 
local textile industries below Susa. The gentle gradients of the main 























: Capacity 
Name of station and Position and in kW. Head 
year of opening water supply (7937) in ft. Use, &c. 
Bardonecchia (1920) 'T. Bardonecchia. Reser- 147-| Owned by State Rail- 
voir at Granges du Plan, 22,000 | 750 ways. 
and other sources 2.132 
Chiomonte F. Dora Riparia 16,000 1,030 | Turin; railways. 
(? 10,000) 
Susa (1921) F. Dora Riparia. 'Tail- 10,500 417 | Turin; railways. 
race of Chiomonte station 
Gran Scala (1911) T. Cenischia. Tunnel 7,000 5300| ourin: 
from L. Moncenisio 
Venalzio (? 1938) T. Cenischia 6,500 375 | Turin. S.1.P. station. 
(1939) 
Venaus (1922) TT. Cenischia 48,000 3,600 | Turin; railways. High- 
est head in Italy. 
Mompantero T. Cenischia 9,000 Turin. Under  con- 
struction 1939; auto- 
matic station. 
Pian Sulé (c. 1930)! T. Stura di Viu 5,900 | 1,780 | Milan area. 
Crotti or Usseglio (c. | T. Stura di Viu. Tunnel 16,000 | 1,700 | Milan area. 
1930)! from L, Malciaussia, &c. 
Gaiera T. Stura di Viu, nr. Lemie 18,000 1,150 | Milan area. 
Funghera T. Stura di Lanzo 8,300 508 | ? Turin. 
Fucine T’. Stura di Lanzo 8,000 Nes ae 
Rosone (1930) T. Orco. Ceresola Reale 54,000 2,300 | Owned by Turin Muni- 
reservoir cipal Electric Co. 





1 Soc. Edison station. 


valley limited the size of the older stations. ‘The newer and more | 
powerful plants are located in tributary valleys nearer the watershed 
where gradients are steeper. To-day much of the power output 
serves the important industries of ‘Turin. ‘Transmission lines at 
130 kV. from the T. Cenischia group (Gran Scala and Venaus) 
and Rosone respectively feed the sub-stations of Martinetto and 
Cabina Aosta in the outer suburbs of the town. 


Dora Baltea Basin 


The earliest hydro-electric stations in this area were built on the 
edge of the Northern Plain near small industrial settlements in the 
neighbourhood of Biella, but they were of little importance. Since 
the beginning of the century industry has in some places extended 
up the valleys, and the newer power-stations have shown the same 
tendency. The tributary valleys of the Dora Baltea have a higher 
precipitation than the main valley and are surrounded by high moun- 
tains, such as M. Rosa, Mont Blanc, and the Gran Paradiso. ‘The more 
recent stations (e.g. Maen, Isollaz, &c; Plate 53) in these valleys 
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have high heads and consequently develop considerable power. Local 
industries supplied with electricity include the aluminium works of 
Villanova Baltea and the chemical factories of S. Marcel near Aosta, 














| Capacity 
Name of station and Position and in RW. Head 
year of opening water supply (1937) in ft. Use, &c. 

Champagne (1917) Dora di Rhémes 13,000 1,500 | Railways. 

Chavonne (1918) Upper Dora Baltea 14,500 1,900 | Railways. 

Aymavilles (¢c. 1911) Upper Dora Baltea 8,000 170 | Railways. : 

Breil? F. Dora Baltea at Chatil- | 32,000 920° | Turin. S:1-P. station. 
lon Reported building. 

Perreres (project)! T. Marmore. Fed by L. | 12,000 2,194 | Turin. Reported build- 
Goillet ing. 

Maen (c. 1930) T. Marmore. (a) Reser- | 43,000 | (a) 1,560 | Turin. S.I.P. station. 

: voir below Perreres; (b) 2,660 

(b) L. Cignana 

Covalou (1930) T. Marmore 30,000 1,800 | Turin. S.I.P. station. 

Mongiove (c, 1913) F. Dora Baltea, below | 14,000 164 | Industry in Aosta dis- 
Chatillon trict. 

Isollaz T. Evancgon 33,000 2,000 | Mainly Turin. 

Verrés (1917) T. Evancon. nr. conflu- 17,000 2,220 | Reported as D.C. feed- 
ence with F. Dora Baltea ing local hydrogen 

plant. 
Héne or Bard (c. 1925) | T. Ayasse II,O0o0o 2,444 | Turin. 
Gressoney la Trinité T. Lys. Tunnel and pipe | 15,000 2,300 | Turin, through Ponte 
(1918) system from L. Gabiet S. Martino. 

Ponte S. Martino (1920) | T. Lys. Water partly | 30,000 1,780 | Mainly Turin; also 
from L. Vargno Milan. 

Ponte Preti (1922) T. Chiusella 6,100 460 | ? Ivrea and Vercelli. 





Not in official list, 1937. 


and the electro-chemical and metallurgical plants at Bard (Hone). 
Aosta itself possesses a thermal station of 12,000 kW. capacity, 
built in 1928 and probably used as a reserve. High-tension cur- 
rent is transmitted from Ponte S. Martino at 130 kV. southwards 
to Turin, and at 70 kV. eastwards to Novara sub-station for 
redistribution. 


Basins of the F. Toce and Lake Maggiore 


The Toce group of hydro-electric stations, more than 20 in num- 
ber, is amongst the most important in Europe. Many were built 
between 1908 and 1914, but other and more powerful stations have 
been added since or are under construction. Easy communications, 
particularly with the great industrial city of Milan, and the presence 
of a large number of accessible natural lake reservoirs, were 
favourable to the development of this area, which was undertaken 
principally by the Societa Edison (p. 213). ‘Transmission lines at 
130 kV. feed into the Milan grid via Borgomanero sub-station and 
south via Novara, Mortara, and Arquata Scrivia sub-stations to 
Genoa. 
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Name of station and 
year of opening 


Position and 
water supply 





Morasco-Ponte! 


Ponte (1933)? 


Valdo (1923)! 


Fondovalle? 

Cadarese-Rivasco 
(1928)! 

Crego (1916)! 


Conti or Verampio 
(1913) 


Codelago 
Goglio (1908) 
Agaro-Goglio 


Crodo or Pie de Sasso 


Crevola (1925)? 


Gebbo or Alpe Veglia 
Iselle (1916)? 

Varzo (1912)! 

Isorno (? 1925)? 
Pontetto? 
Domodossola 
Campliccioli (1925)* 


Pirelli (1926)! 


Colombo or Pallanzeno 


(1926)* 
Battigiot 


Piedimulera (c. 1906)! 


Creva di Luino! 











Upper Toce, nr. Swiss 


frontier. Fed by reser- 
voirs at Morasco and on 
T. Vannio 

Upper ‘Toce, nr. Swiss 
frontier. Fed by Val 
Toggia réservoir and L. 
Castel prior to Morasco 
scheme 

F. Toce, S. of Ponte. 
Lakes Busin, Vannino, 
and Oberese, feeding one 
canal 

Upper Toce 


F. Toce 


F. Toce, nr. confluence of 
T. Devero 

Confluence of F. Toce 
and T. Devero 


Upper Devero 

T. Devero 

F, Agaro. Water from L. 
Agaro 

Middle Toce at Verampio 


F. Toce, nr. confluence of 
T. Diveria 


T. Cairasca. Lakes Avino 
and Veglia 
T. Diveria 


Confluence T. Cairasca 
and T. Diveria 

Confluence T. Isorno and 
T.. Femecchio 

T. Isorno. Water partly 
from T. Melezza 

?F. Toce between T. 
Isorno and 'T’. Ovesca 

T. Ovesca. Fed by lakes 
Cingino and Camposecco 

'T. Ovesca. Fed by Cam- 
pliccioli tail-race, L. An- 
trona, and Alpe Cavalli 
reservoir 


F. Toce, just below con- 
fluence of 'T. Ovesca 

T. Anza. Water partly 
from 'T. Olocchia 


T. Anza, nr. confluence 
of F. Toce 
F. Tresa, 
Maggiore 


E, bank L. 








Capacity 
in kW. 


(7937) 


53,000 


25,000 


24,000 


6,000 
42,000 
16,000 
21,000 
20,000 
16,000 


14,500 


35,000 


38,000 
6,600 
25,000 
13,000 
8,100 
30,000 
6,500 


31,500 


27,000 


17,000 


9,300 


12,000 


1 Soc. Edison station. 








Head 
in ft. 


1,700 


2,850 


2,560 


1,530 


600 


1,750 


1,600 
1,715 


670 


2,760 
500 

{ 1,500 
IIo 
1,560 
390 


999 
180 


ae 
3,166 
1,820 
930 
2,300 


1,800 


740 


800 


85 
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Use, &c. 


Expected to operate 
1940. Shares building 
with Ponte. 


Milan and Genoa. 


Mainly Milan area. 


Expected 


1940. 
Milan area. 


to operate 


Milan. 


Milan. Important col- 
lecting and switching 
point. 

Projected, 1939. 
Milan. 

Milan. Building 1938. 


New or enlarged sta- 
tion. 

Milan area. Capacity 
reported increased to 
47,000 kW. in 1939. 

Projected, 1939. 


Reported mainly rail- 
ways. 

Milan area.. Reported 
also railways. 

Milan. 


Milan. 


Building, 1939 for S.A. 
‘Dinamo’. 


Milan area. 


Milan area, via Borgo- 
manero. Reported 
large supply to rail- 
ways. Capacity re- 
ported increased to 
40,000 kW., 1939. 
Milan area and rail- 
ways. 

Appears to distribute 
through Colombo sta- 
tion. 

Reported mainly rail- 
ways. 

Local supply, 
province. 


Varese 
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The Central Alps (Fig. 40) 


The Central Alps, which stretch from Lake Maggiore to the rivers 
Adige and Isarco, are more extensive than either the Western or 
Eastern Alps. They are, however, easily accessible from the busy 
industrial centres of the Northern Plain, particularly Milan. The 
main valleys are, generally speaking, broad and well watered. ‘They 
are relatively densely populated and communications are well de- 
veloped. Although the rivers contain most water in summer, their 
flow is regulated to some extent through the large size of the catch- 
ment areas and by melt water derived from important glaciers, such 
as those of the Ortles. Floods are most liable to occur in early 
summer when the rain washes away the accumulations of snow. ‘This 
is especially true of the F. Adige, which in much of its basin flows 
across impermeable rocks. Moreover, flooding tends to be prolonged 
on account of the pronounced rainfall maximum in summer. The 
modern practice is to build new stations far up the valleys and thereby 
utilize the small mountain lakes or if necessary create artificial reser- 
voirs. In marked contrast the morainic hills of the Sub-Alps (I, 
p. 206), since they give rise to rapids in the beds of the streams 
draining south to the Po, were the scene of small hydro-electric 
station-building at an early date. 


Basins of the Mera, Upper and Middle Adda, Lake Como, and Upper 
Brembo and Serio 











Capacity 
Name of station and Position and in kW. Head 
year of opening water supply (7937) in ft. Use, Ge. 
Isolato F. Liro, nr. Swiss frontier. 25,000 f 2,100 Probably operating. 
Tunnel from M. Spluga 2,300 Reported mainly rail- 
reservoir ways. 
Campodolcino F. Liro. In series with 10,000 450 Building 1939. Mainly 
s Isolato railways. 
S. Bernardo (1928)! t mile E. of F. Liro. Fed 20,000 3,320 Milan, Genoa, Bologna 
by artificial L. Truzzo, via S. Francesco, also 
&c. railways. Reported in- 
creased to 30,000 kW. 
(1939). 
Villa di Chiavenna F. Mera 12,000 4,600 Building 1943. ? Rail- 
ways. 
Prata Reported F. Liro 45,000 Ac Close to and may be 
part of S. Francesco. 
S. Francesco or Mese | F. Mera. Tunnel from S. }/“ 140,000 2,520 Milan, Genoa, Bologna. 
(1927)? Bernardo tail-race Also railways, via 
d Como. 
Gordona (project, F, Mera 7,500 2,165 
1932) 
Novate Mezzola E. shore L. Mezzola. Re- 43,000 3,140 ? Industries. in Adda 
servoir, L. Bresciadega valley. 
1 Soc. Edison station. 
A 6006 QO 
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Name of station and 
year of opening 


Position and 
water supply 





Corenno-Plinio 


Tsolaccia 


Roasco Inf. or Grosio 
(c. 1919) 
Grosotto (1908) 


Poschiavino (c. 1917) 


Armisa Sup. (1929) 

Boffetto (1919) 

Vedello 

Venina (1922) 

Zappello (c. 1931) 

Mallero Sup. (1915) 

Tartano (1922)? 

Masino (1908) 

Morbegno (1902-3 
and 1933) 

Bitto or Orobia 

Busteggia 

Carona (1922) 

Bordogna (1930) 

S. Pietro d’Orzio 
(1923) 

Zogno (1904)! 

Dossi (1925)? 

Aviasco (1918) 

Ludrigno I (1922) 


% If (1924) 
or Ardesio 


1 Soc. Edison station. 





E. shore L. Como, on T. 


Varrone. Fed by L. 
Pagnone 
T. Viola. Fed by L. 


Fraele and from Val Vez- 
zola and 'T’. Viola 
'T. Roasco 


F. Adda, nr. confluence of 
'T. Roasco 

F. Adda. Fed by lakes 
Poschiavo and Bianco in 
Switzerland 

T. Armisa, nr. Sondrio 


F. Adda, above confluence 
of T. Venina 

T. Agneda, nr. Venina. 
Scais reservoir, &c. 

F. Adda, nr. Sondrio. 
Gaggio reservoir 


T. Venina, S. of Sondrio 

T. Antognasco. Fed by 
T. Mallero, T. Anto- 
gnasco, and T’. Lanterna 

T. Tartano, nr. confluence 
of F. Adda 

T. Masino. 


F. Adda, nr. L..Como 


T. Bitto, nr. Morbegno 
Reported F. Adda 


F. Brembo. 
reservoir 
F. Brembo 
F. Brembo. Aqueducts 
from F. Brembo and 'T. 

Parina 

F. Brembo 

F. Serio. Various reser- 
voirs in Alto Barbellino 
valley 

T. Goglio. Fed by L. Su- 
cotto and L. Nero 

F. Serio. Fed by F. Serio 
and T’. Acqualina 


Val Carisole 


Capacity 


in kW. 


(17937) 


12,000 


38,000 


23,500 


30,000 


9,900 


9,600 


9,500" 


Head 
in ft. 


1,650 


1,030 
300 
980 


2,600 
144 


18,000 |av. 1,443 


55,0008 


9,000 


24,000 ~ 


7,100 
10,000 
8,500° 


? 30,000 
10,000 


21,000 
32,000 


9,900 


5,900 
30,000 


6,100 


12,000 


2,360 


2,550 
1,620 
1,460 
1,400 


95 


1,900 


1,700 
125 
1,305 


190 


3,120 


3,350 
2,870 


I et 
540 


II 1,350 


® Capacity may be 13,500 kW. 
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Use, &c. 


Local supply. 


Milan. 


Reported automatic 
station controlled by 
Grosotto. Owned by 
Milan. 

Believed Milan. 


Local supply. 


Metallurgical industry 
at Sesto S. Giovanni. 
Venina station, also 
known as Piateda or 
Armisa Inf., is in ad- 
dition reported to 
serve the railways. 
Zappello station be- 
lieved to be under- 
ground. 

Probably local supply. 


L. Como area. 


Believed mainly local 
supply. 

Property of State rail- 
ways. 

Building, 1939. 

Exact location un- 
known. 

Milan area, via Cislage. 


Milan area, via Cislago. 


Bergamo. 


Bergamo area. 
Railways. Believed also 
direct to Piacenza. 


Local supply. 


Believed local supply. 
Ludrigno I is the 
largest of a group in 
series. 


3 Capacity in 1939. 


The Mera basin, chiefly because of its remoteness, has been ex- 
ploited only in recent years, and a number of new and large power 
stations may not yet be completed. Much of the water is derived 
from tiny natural or artificial lakes, situated near the head of tributary 
valleys, and is carried by canal or underground conduit to the head 
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of the station. From the important S. Francesco station current is 
transmitted at 130 kV. via Como sub-station into the Milan network 
and thence to Bologna. In addition, power at the same voltage is 
conveyed southwards from Como through Cislago power station to 
Genoa. 

The Adda valley (Valtellina), east of Lake Como, ts easily accessible 
and endowed with abundant water power. ‘The drainage area is 
extensive and bounded by high massifs, such as the Bernina and 
Ortles mountains, among which are large glaciers. ‘The lateral valleys 
are particularly important because they contain many small mountain 
lakes which form permanent reservoirs. The principal transmission 
line (130 kV.) is directed south-westwards to the Milan area. The 
connexions between the stations of the middle Adda valley and those 
of the Mera group are uncertain. 

Power stations of the upper Brembo and Serio basins are utilized 
mostly for supplying the Bergamo area, and the railways. ‘There is, 
however, one important transmission line at 130 kV. from Carona 
and Bordogna on the F. Brembo to the Milan grid through Cislago. 


Basins of the F, Ogho and Lake Garda 














Capacity 
Name of station and Position and in kW. Head 
year of opening water supply (1937) in ft. Use, &c. 
Temu (1922)! F. Oglio. Fed by L. Avio | 47,000 2,540 Milan and Bologna. 
Sonico (1938)? F. Oglio, confluence of T. | 60,000 1,440 Milan and Bologna. Re- 
Fiumicello. In _ series ported also railways. 
with Temu 
Paisco (1924) T. Allione 8,300 1,940 Mainly local industry. 
Forno Allione (1917) F. Oglio, confluence of 'T. 7,400 I,050 Mainly local industry. 
Allione 
Campellio S. of T. Poia at E. end L. 8,600? 492 Milan and Bologna via 
Arno. Fed from L. Bai- Gorlago. 
tone through L. Salarno 
Isola I (1910)! T. Poia. Fed by L. Arno | 60,000 3,000 Mainly Milan area. 
Cedegolo I or Bresci- | F. Oglio, confluence of 8,300 320 Brescia. 
ana (1908) p T. Poia 
Cedegolo II (1910)! T. Poia. Water from L. | 34,000 1,560 Milan and Bologna via 
Arno and Isola I Gorlago. Also railways. 
Pallobia or Ceto (1916) | T. Pallobia 5,600 1,670 Probably Brescia. 
Esine-Cividate (1942) | F. Oglio 40,000 420 Believed linked with 
Gorlago and Brescia. 
Fully completed. 
Plemo F. Oglio Bet 470 A? 
Mazzunno I (c. 1908) | F. Dezzo 8,600 728 Local supply. ? Also 
Brescia. 
Mazzunno II (c. 1925) | F. Dezzo 7,000 433 Local supply. 
Corna or Darfo (1905; | F, Oglio, confluence of 8,100 370 Believed Milan via Gor- 
rebuilt 1923) F. Dezzo lago. 
Ponte Caffaro (1904) F, Caffaro, N. of L. Idro 7,000 820 Largely for local electro- 
chemical industry. 


1 Soc. Edison station. 
2 Projected 50,000 kW., installation may be extension of present plant. 
3 Water available 32,617 h.p. 
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Capacity 
Name of station and Position and in kW. Head 
year of opening water supply (1937) in ft. Use, &c. 
Vobarno (1932) F, Chiese. Fed by L. Idro| 17,000 | av. 334 Brescia area. 
Fies Vecchia (1909) F. Sarca. Fed by lakes | 21,000 180 Reported to supply 
Toblino, S. Massenza, Trento, but may distri- 
Cavedine bute in Verona area. 
Dro or Fies Nuova F. Sarca cet 
(1924) 
Riva (1929) N. shore of L. Garda. 59,000 1,950 Industry of Trento area. 
Fed by Ledro reservoir May also transmit to 
on T. Ponale Verona and Bologna. 


1 17,270 h.p. available in 1932. 


The upper Oglio valley contains a number of important stations, 
such as ‘emu, Sonico, and Isola, with high heads. Farther down 
the valley towards Lake Iseo the current of the main stream becomes 
weaker and consequently stations tend to be located on tributary 
streams. Power at a pressure of 130 kV. is transmitted from Cedegolo 
south-westwards to Gorlago sub-station, whence it can be distributed 
either to the Milan ring or southwards to S. Polo d’Enza and central 
Italy. Cedegolo also transmits at 60 kV. to Brescia for local industries. 
Stations to the west of Lake Garda are linked with Brescia at 
lower voltage. Riva, however, feeds into Mori sub-station, and 
Dro into Bussolengo sub-station. ‘These sub-stations in the Adige 
valley are connected with each other and are further linked with 
Verona, Padua, Venice, and Bologna, and, when required, with 
central Italy. 


Adige Basin 


The majority of the hydro-electric stations of the Adige basin are 
of recent date, the tardy development of the considerable power 
resources of the basin being partly due to Austrian neglect before 
1919. Nearly all the newer stations, including those still under con- 
struction, are of large capacity. Owing to the somewhat irregular 
river regimes (p. 208) most of the plants rely on water storage, either 
in glacier- or snow-fed tarns or in artificial reservoirs. Neither the 
Adige nor any of its tributaries drains through large natural lake 
reservoirs. 

‘The most important transmission line, which operates at a pressure 
of 220 kV., runs southwards from Cardano towards the head of Lake 
Garda and then south-west to Vobarno, whence it extends westwards 
to Cislago and 'Turbigo sub-stations and so links up with the Milan 
grid. From 'Turbigo there may be an extension, at the same voltage, to 


Name of station and 
year of opening 


Glorenza or Resia 
Soldano I 
Soldano II 


Plima 


Castelbello 
Senales (1911) 


Tel (1904)? 


Marlengo (1929-30) 
Arco-Prati (1928)? 


Bressanone (1940) 


Premesa 


Ponte Gardena (1938) 


Cardano or ‘Carlo 
Cignola’ (1930) 


Malga Mare (c. 1934)? 


Cogolo (1929)? 


Mezzocorona or Mol- 
laro (1929)? 
Trevignolo 


Pozzolago (¢. 1925)? 
Marco or Mori 


(1927-8) 
Bussolengo or Chievo 





1 Possibly rebuilt 1926. 
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Position and 
water supply 


Upper Adige nr. Resia 


pass. Water mainly from 
L.S. Valentino 
Confluence of T. Soldano 
and T. Tragoi. Outlet 
to feed Soldano II 
T. Nico, E. of Soldano I 
T. Plima 


Upper Adige 

F. Adige, confluence of 
T. Senales 

F. Adige, nr. Merano 


F. Adige, nr. Merano 

R. di Vizze, nr. Brenner 
pass 

F. Isarco. Canal from F. 
Isarco and F. Rienza 


R. Gardena 


F. Isarco. Reservoir nr. 
Funes 


F, Isarco, NE. of Bolzano. 
Reservoir at Ponte all’ 
Isarco 

T. Noce Bianco. Artificial 
lake formed by Careser 
dam 

T. Noce Bianco at Peio. 
Discharge from Malga 
Mare 

T. Noce. Fed by Mollaro 
reservoir 

T.. Avisio, nr. confluence 
of T’. Trevignolo 

T. Avisio. Fed from L. 
Piazze 

F, Adige 


F. Adige. Open canal 
from nr. Ala 


4 Reported increased to 45,000 kW. (1939). 


2 Soc. Edison station. 


Capacity 

in kW. Head 
(2937) in ft. 
93,000 
20,000 1,000 
22,000 900 
40,000 2,000 
72,000 goo 
13,000 1,020 
23,000 230 
35,500 428 
23,800 1,180 

114,000 540 

9,000 6508 

60,000 200 . 

180,000 510 
12,000 2,000 
34,0004 
32,000 405 
16,000 
11,000 1,970 
17,000 35 
80,000 | 121 
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Use, &e. 
Building, Oct. 1942. 


Projected 1938. 


1938; reported 
built 1939. 

Project 1938. 

Merano and Bolzano. 


Project 


Nitrate industry at 
Merano. 

Local nitrate industry. 

Mainly Brenner railway. 


Underground station. 
Belongs to State Rail- 
ways. 

Either new or replace- 
ment or enlargement of 
old station. 

Built by Montecatini Co. 
mainly for own indus- 
try at Bolzano and 
Merano. 

Mainly Milan; also rail- 
ways. Largest Alpine 
station (Plate 55). 

Automatic station con- 
trolled from Cogolo. 


Emilia, via S. Polo d’En- 
za. Reported also rail- 
ways. 

Mainly Emilia, via S. 
Michele. Also railways. 


Project for completion 


1939. 
Vicenza area. 


* . 
Local aluminium works. 


Building 1939. Probably 
Venice, Emilia, and 
local supplies. 


3 Also reported 1,000 ft. 


Turin. Next in importance are the three 130-kV. lines respectively from 
Cogolo, Marlengo, and Bressanone, which converge on the 5. Michele 
sub-station. From here current is distributed south to S. Polo d’Enza, 
and also to Reggio Emilia and Bologna for further distribution in 
central Italy. Another important line from S. Michele transmits south 
and then east to Venice, via the sub-stations of Mori, Bussolengo, 


and Padua. 
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The Eastern Alps (Fig. 41) 


‘The Eastern Alps, which stretch from the F. Adige to the F. Isonzo, 
are of lower elevation than both the Western and Central Alps. How- 
ever, the heavy precipitation, together with the widespread occur- 
rence of limestone rocks, generally ensures copious supplies of water, 
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FR 1G. 41. Electricity supply of Venetia and the Eastern Alps. 
(For key see Fig. 39) 


although the rapidly melting snows in spring give the rivers, unregu- 
lated by lakes and glaciers, a more torrential character than those 
farther west. Moreover, since the streams usually rise in the less 
elevated areas, the utilization of high falls has proved more difficult. 
To these adverse factors must be added difficulties of communication 
and the lack of industrial demands for electrical power within the 
region. Nearly all the recently constructed stations are large, since 
they have been designed to export current, mainly to the Venice 
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area. The Isonzo basin is the latest to be developed, most of the 
stations being still under construction in 1942. 











Capacity 
Name of station and Position and in kW. Head ; 
year of opening water supply (1937) in ft. Use, &e. 

S. Silvestro (1929) T. Cismon. Fed from T. | 16,000 1,000 NE. Italy, especially 
Vanoi, &c. Padua. 

Moline or Ponte T. Cismon 16,000 470 

d’Oltra Venice area. Soc. Adri- 

Pedesalto (1907) T. Cismon, below con- 6,600 175 atica stations. 
fluence of T. Senaiga 

Cencenighe (c. 1939)! | T. Cordevole. Fed from | 26,400 | av. 650 NE. Italy. Soc. Adri- 
L. Alleghe, and T. Biois, atica station. 

&c. 
Agordo (c. 1940)! T. Cordevole. Fed mainly | 26,400 | 475-508 
by Ghirlo reservoir 
Castelviero or Nervesa | F. Piave 9,800 140 Venice area. 
(1928) 

Pelos (1034) Upper Piave. Comelico | 51,000 400 Mainly supplements Fa- 
(F. Piave) and S. Cate- dalto and Nove stations. 
rina (F. Ansiei) reservoirs 

Fadalto (1924)? Meschio-S. Croce valley. | 86,000 374 NE. Italy Emilia, sand 
Fed from L. S. Croce alae 

Nove (1923) F. Meschio. Fed by L. | 60,0003 324 . 

Morto 

Castelleto (1924) F. Meschio, nr. Borgo 6,000 200 Reported mainly rail- 
Gobbi ways. 

Caneva (1926) F. Meschio, nr. confluence | 34,5004 344. NE. Italy. Reported also 
with F, Livenza railways. 

Malnisio (1905) Nr. T. Cellina 7,800 190 NE. Italy. Soc. Adri- 

Giais (1907) Nr. T. Cellina 7,600 ae atica stations. 

Fossa Biuba F. Livenza 5,800 we 

Caporetto Upper Isonzo 20,000 250 Rae 

Tolmino Upper Isonzo 9,000 a, } Building 1942. 

S. Lucia or Doblari F, Isonzo 34,500 147 Venezia Giulia. Under- 

(c. 1938) ground station. 
Canale Plava F. Isonzo 17,000 85 Building 1938. Not 
| operating April 1942. 
Underground station. 
Russiz F. Isonzo 19,000 ns 
Gradisca F. Isonzo 16,000 } Building 1942. 





1 Building 1937-8; underground station. 
2 The old station (1913), capacity 14,000 kW., may no longer be in use. 
3 Capacity may now be 80,000 kW. 


“ Capacity also reported 44,650 kW. 


The main transmission line, at 130 kV., runs south from Pelos to 
Fadalto and Nove, whence power is conveyed direct to Portomaggiore 
sub-station for redistribution to Bologna, Ravenna, &c. From Nove 
and Caneva other important lines feed Venice, Udine, and Trieste. 
It is possible that the Piave grid is linked to the 220 kV. transmission 
line of the Adige valley. 


Istria 


Apart from the projected stations of the Isonzo valley which have 
been included in the Eastern Alps, there are no hydro-electric stations 
with a capacity of 5,000 kW. in Istria. This fact is largely due to 
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the porous limestone surface of much of the region and the conse- 
quent general absence of suitable rivers and streams. Power is im- 
ported from the Piave basin and also from S. Lucia in the Isonzo 
valley to the Opicina sub-station near Trieste for distribution at 
70 kV. (or less) to Fiume and Pola. Fiume possesses a reserve thermal 
station (installed capacity, 8,500 kW.), which burns coal from the 
important Arsa mines (p. 177). 


The Northern Plain (Figs. 39-42) 


The earliest hydro-electric stations in Italy were built at a time 
when it was possible to transmit power for only short distances 
(p. 204). As a consequence these first small run-of-river plants were 
mostly sited close to the industrial settlements at the foot of the Alps 
in Piedmont and Lombardy. In this connexion the morainic foothills 
in Lombardy by producing rapids in the Alpine streams as they 
descend to the Plain are a particularly important topographical 
feature. ‘To-day, however, these stations are of quite minor signi- 
ficance. Other early stations, which are still of importance, were built 
in the Ticino and lower Adda valleys respectively below the natural 
regulating reservoirs of lakes Maggiore and Como. Owing to their 
low heads, a considerable volume of water is required for the efficient 
running of the plants. 














Capacity 
Name of station and in kW. Head 
year of opening Position (1937) in ft. Use, &c. 

Cimena F. Po, at Chivasso 20,000 75 Reported building 1941. 

Porto della Torre F. Ticino at Sesto Calende| 20,000 a Projected 1939. 

Vizzola (1939) F, Ticino 33,0007 | c. 100 Replaced old __ station 
(1900) of 12,000 kW. 
capacity. 

Turbigo I (c. 1903) Naviglio Grande, nr. 5,400 26 Perhaps rebuilt 1939. 

thermal station 

Vigevano (1906) F. Ticino 5,400 60 Believed mainly Pavia 
province. 

Bertini-Paderno F, Adda, nr. Esterle 10,000 90 Milan. 

d’Adda (1898)? 
Esterle-Robbiate Lower Adda 36,800 128 Mainly Milan industries ; 
(1914) railways (Plates 56, 57). 

Trezzo d’Adda® Lower Adda 13,000 25 Milan. 

Cassano d’Adda Lower Adda 9,4.00 ee oa 

Sorio (1907) Lower Adige 6,500 34 | Local supply. 

1 Capacity in 1939. 2 Reconstructed in 1920 and 1933. 3 Soc. Edison station. 


On account of the large demands for power of the great industrial 
towns, such as Turin and Milan, a number of the thermal stations, 
situated in or near these towns, have been recently reconstructed and 
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enlarged. They act principally as stand-by or reserve stations, the 
more powerful being capable of a considerable output. 











Capacity 
in RW. 
Name of station Position Fuel (7937) Use, &c. 
Martinetto Turi { Coal 18,000 | Turin. 
Turin ssi oF 18,000 | Stand-by station. 
Turbigo Coal 29,000 se 
Castellanza NW. of Milan Naphtha 22,000 pa not in use since 
Legnano ate 8,800 | Believed reserve for Milan. 
Porta Volta N. outskirts, Milan Coal and 35,000 Old reserve station. 
naphtha 
Piacenza Naphtha and | 26,000 | Reserve for district. 
oil 
Brescia Coal 15,000 | Reserve station. 
Mestre or Porto Coal and 57,000 Stand-by station for Ven- 
Marghera naphtha ice. Capacity may have 


been increased to 100,000 
kW. 


The Maritime Alps and Liguria (Fig. 42) 

The rivers and streams draining to the gulf of Genoa are for the 
most part short and in winter torrential. In contrast, owing to the low 
summer rainfall, their beds in some years may be almost dry from 
June to September. Hydro-electric power stations are, not unex- 
pectedly, few in number and apart from 5. Dalmazzo, near the head- 
waters of the F. Roia, of no great size. S. Dalmazzo is able to 
maintain a supply of water in summer by drawing on the resources 
of eight small natural lakes which feed into an artificial lake (L. 
Mesce). Apart from the needs of the electrified railways, there are 
considerable demands for power by the heavy industries, particularly 
the ship-building and fitting-out yards at Genoa, as well as the 
chemical and engineering works and petroleum refineries at Savona. 











Capacity 
Name of station and Position and in RW. Head 
year of opening water supply (1937) in ft. Use, &c. 
S. Dalmazzo (1914)! F. Roia. Fed mainly | 39,000 2,230 
from L. Mesce eee 
Confine (1914) F. Roia 11,400 400 cogs Shee district 
Airole (1907) F. Roia II,000 1,300 SP roe WAS: 
Bevera (1908) F. Roia 5,000 167 
Valla or Spigno Monferrato | T. Bormida di Pallace. 9,300 187 | Probably mostly Ligu- 
Fed by L. Scuro ria. 
Isoverde or Campomorone | T. Verde. Fed by lakes 7,900 1,130 
(before 1927) Badana, Bruno, ~ and 
Lungo Genoa district. 
Ruffinati-Salsominore T. Aveto 15,000 702 
(1928) 
Caroso (1922) Nr. confluence of F. 6,600 1,220 
Penna and T. Sturla Local supply. 
S. Michele (1922) Nr. Caroso 8,300 1,220 


1 Soc. Edison station. 
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In addition to the above hydro-electric stations, the region contains 
the following thermal stations, all of which burn imported coal: 





Capacity 
Position and name in kW. 
of station (1937) Use, &e. 

Savane (C.1L.E.L.I. station) 17,000 Railways. Stand-by for Maira and Roia plants. 

Genoa (Concenter)+ 53,000 Liguria and Lombardy; also railways. Supplements 
hydro-electric plants. Reported planned for 100,000 
kW.; station in its present form dates from 1929. 

Genoa (Sampierdarena) 36,000 - | Probably belongs to State railways. 


1 Soc. Edison station. 
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Fic. 42. Electricity supply of the Maritime Alps and Liguria. 
(For key see Fig. 39) 


To supplement the power from the hydro-electric stations of the 
region, there are several important thermal stations situated at Genoa, 
&c. In addition, power is imported from the Alpine stations in 
Piedmont and Lombardy. 

The principal distributing centre for power imported at 130 kV. 
from the Toce and Adda basins is the transformer station of Arquata 
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Scrivia, to the north of Genoa. In addition, Cairo Montenotte, near 
Savona, handles the power brought at 60 kV. (? 130 kV.) from the 
Maira valley as well as some of the current generated at 5. Dalmazzo. 
Cairo Montenotte is also linked, at perhaps 130 kV., with Morigallo 
sub-station on the outskirts of Genoa, which, in its turn, is connected, 
probably at the same voltage, with Ruffinati-Salsominore. The 
70-kV. transmission line from ‘Turin passes through Asti and Valla 
before reaching the coast at Savona. A transmission system operated 
at 60 kV. runs parallel with the coast from near the French frontier 
to a point east of Genoa. There are also other distribution lines at 
pressures of less than 50 kV. linking all the local generating stations 
with the centres of consumption. 


The Peninsula 


The Apennines as a whole, but more especially the Southern 
Apennines, are less favourable for the exploitation of water-power 
than the poorest parts of the Alps. The rivers, which in general have 
a relatively small flow owing to the limited size of their basins, mostly 
drain through deep and narrow valleys, so that it has often been 
found necessary to construct plants in series. ‘The streams frequently 
’ have steep gradients; consequently the diversion of them into long 
flumes with flatter gradients has first to be undertaken. Owing to 
the marked variation in the flow of the rivers (p. 208) water storage 
is almost everywhere essential. Natural lakes of any size are few in 
number and the construction of really satisfactory artificial reservoirs 
is difficult. The production of electricity is, accordingly, more 
seasonal than in the rest of the country. Moreover, since stations 
are not only comparatively few in number, but, with some out- 
standing exceptions, as the ‘Terni and Ampollino groups, small in 
size, it is necessary to import power from the Alpine stations in 
seasons when output is low. In addition, considerable dependence 
is placed upon thermal stations, of which there are about a dozen of 
5,000 kW. or greater capacity. 7 | 


The North (Fig. 43) 


Hydro-electric stations stand high up on both flanks of the 
Apennines, those in the centre of the Northern Apennines (e.g. 
Predare, Pavana, Suviana) being the largest and most powerful. 
In addition there are a number of important thermal stations 
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Fic. 43. Electricity supply of the north of the Peninsula. 
(For key see Fig. 39) 
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in localities where domestic and imported fuels are readily avail- 
able. 

Capacity 
Name of station and Position and water in kW. Head 
year of opening supply (7937) we fe: Use, &e. 
Teglia F. Magra, nr. Pontremoli 30,000 a Railways, &c. 
Vara II T. Vara, nr. S. Michele 5,000 150 Building 1939; to oper- 
ate 1942. 

Corfino (1914) T. Corfino 5,000 590 Reserve and peak-load 

station. 

Castelnuovo Garfa- F. Serchio below Ponte- 7,200 160 Probably distributes 
gnana (1913) cosi dam (? 246) through Gallicano. 

Gallicano (1916; en- | F. Serchio. Fed by Tur- 15,000 265 eas 
larged 1920-1) rite di Gallicano reser- | (? 18,000) (? 290) 

voir, &c. 

Lima or Giardinetto or | F. Lima 6,600 250 Feeds Disertoli sub- 
Casabasciana station nr. Lucca. 
(1910-12) 

Isola di Palanzano Ah IDrevAn 8,600 1,060 Emilia, via Reggio. 
(1907)* 

Selvanizza (1918) Confluence 'T. Enza and 5,000 328 Emilia, via Isola di 

. Cedra, Fed by TI. Palanzano. 
Senales 

Predare? T. Ozola, below Amare 42,000 800 Mainly railways. Per- 

dam haps also Florence 

Ligonchio II (1927) T. Ozola 14,000 600 and Bologna areas. 

Farneta (1928)! T. Dolo 33,6007 1,080 Modena, Parma, and 

NW. Tuscany. 

Strettara SE. of Farneta station 5,500° ar Bi 

Pavana (1924) T. Limentra di Sambuca. 12,000 150 Mainly Florence— 

Mainly reservoir above Bologna railway. 
station; ? also fed by F. 
Reno and L. Suviana 
Suviana T. Limentra. Fed by L. 42,000 | av. 230 Belongs to State Rail- 
Suviana. ways, which take half 
output. 

Le Piane F. Brasimone. Fed by L. | | 10,000 525 Mainly Florence— 

Brasimone Bologna railway. 

S. Maria F. Brasimone 5,400 Railways. 


1 Soc. Edison station. 2 Capacity in 1939. 3 Capacity in 1933. 


Besides the important stand-by thermal station at Leghorn, there 
are several other notable thermal installations in Tuscany, which 
utilize local resources. Since 1918 the Castelnuovo dei Sabbioni 
station has been making use of waste material derived from the lignite 
of the Valdarno (p. 179), which until then had been allowed to accu- 
mulate in large quantities owing to the uneconomic cost of trans- 
porting it elsewhere. Other important stations, of recent construction, 
are at Larderello and Castelnuovo dei Soffioni in the upper basin of 
the F. Cecina. hese powerful installations are situated in a district 
subject to eruptions of superheated jets of steam (soffionz) at high 
pressure. Before being fed to the boric acid factories (p. 173) 
these jets are employed to heat water in boilers at low pressure, 
which in their turn supply the steam turbines of the electric power 
plants. 
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Fic. 44. Electricity supply of the centre and south of the Peninsula. 
(For key see Fig. 39) 
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Capacity 
in RW. 
Jame of station Position Fuel (1937) Use, &c. 
Spezia (C.I.E.L.I.) | Spezia ae 11,000 Arsenal. 
Torre del Lago NW. of Pisa Coal and peat 15,000 Railways. 
Leghorn? Leghorn Pulverized coal 42,000 Stand-by station for 
Tuscany; also rail- 
ways. 
Piombino S. of Leghorn Coal 8,600 Probably local in- 
dustries. 
ee : Basin of the Natural steam 60,0007) | Local boric acid in- 
astelnuovo dei : } : } : 
Somon: F. Cecina jets 60,000 dustry and railways. 

Castelnuovo dei S. of Florence in the | Lignite 20,500 Seasonal and _ peak- 
Sabbioni Valdarno load station of Soc. 

Valdarno. 
Pietrafitta S. of L. Trasimeno Lignite 16,300 ae 
Rifredi NW. suburbs of Oil and coal 8,000 Reserve station for 
Florence Florence. 





1 In addition the A.N.I.C. oil company owns a thermal station of perhaps 5,000 kW. capacity. 
® Capacity in 1939. 


The principal transmission line (130 kV. but built for 150 kV.) 
extends along the western slopes of the Apennines from ‘Tavarnuzze 
sub-station near Florence north-westwards by way of Predare and 
Ligonchio to S. Polo d’Enza sub-station, whence there are con- 
nexions with Reggio and stations of the Adige basin (p. 228). Other 
important transmission lines from ‘Tavarnuzze run south at 130 kV. 
to the Terni groups of stations in central Italy via Chiusi sub-station, 
north at 70 kV. to Bologna, and west at 60 kV. (or perhaps 130 kV.) 
to Leghorn. From Leghorn lines at lower voltage run inland to 
Gallicano, northwards along the coast by way~of the Carrara marble 
quarries to Spezia, and southwards to Larderello and Chiusi. 


The Centre (Figs. 44 and 45) 


The chief hydro-electric stations of central Italy are principally in 
the basins of the F. Nera (Terni group), F. Aniene (Tivoli and 
associated stations), and F. Pescara. Those of the Nera basin are the 
most important in the Peninsula and include Galleto, possibly now 
the most powerful station in Italy. There are no large thermal 
stations except for the S. Paolo plants in Rome. 


West Central Basins 





Capacity 
Name of station and Position and water in RW. Head 
year of opening supply (1937) in ft. Use, &c. 
Preci (1926-7)? F. Nera 10,000 525 Feeds Galleto sub- 
station. 
Triponzo F. Nera 5,000 130 on 
Collestatte (1899; re- | F. Nera. Fed by F. 7,500 500 Rieti and Terni regions. 


built 1907) Velino 


1 Probably also known as Visso station. 
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Capacity 
Name of station and Position and water in kW. Head 
year of opening supply (1937) in ft. Use, &e. 
Marmore (1920-2) F. Nera. Fed by F. 19,000 528 4c 
Velino through small 
reservoir! 
Galleto (1927) F. Nera at Terni. Fed | 114,000? 650 Mostly Terni carbide 
by canal from F. Velino works; also railways. 
Papigno Pennarossa F, Nera 14,000 120 at 
Papigno Velino (1910)? _| F. Nera, adjoining Pa- | 45,000 640 Local carbide works and 
pigno Pennarossa ; Nera Montoro steel- 
station works. Long-distance 
network. 
Cervara (1903) F. Nera, below Marmore |. 10,000 
Falls 
Cotilia F. Velino 67,000 | c. 4054 
a | Building, 1939. 
Posticciola F. Turano 9,000 140 
Narni (project 1939) ae 110,000 265 a, 
Nera Montoro (1912) F. Nera, nr. confluence 17,000 hy Feeds Tuscan grid. Soc. 
of Tiber Valdarno station. 
Farfa Alto (1913; re- | F. Farfa 19,000 ane Rome at 60 kV. 
built 1926) 
Farfa Basso (1936) F. Farfa, 3 miles W. of | re 164 Automatic subsidiary 
Farfa Alto station of Farfa Alto. 
Subiaco (before 1927) F. Aniene 6,400 240 Feeds Acquoria Nuova 
sub-station. 
Mandela (before 1927) | F. Aniene 6,000 88 
Castel Madama (1913) | F. Aniene 15,000 131 
Arci F. Aniene, above Tivoli 8,300 62 eS 
Acquoria Nuova or F. Aniene, nr. Tivoli. 38,000 530 Central station of Aniene 
Tivoli (1921) Fed by the S. Giovanni group. 
ai Cunicoli Gregoriani 
reservoir 
Acquoria Vecchia : eee 365 Distributes through Ac- 
(1916) F. Aniene, nr. Tivoli 10,000 157 quoria Nuova. 


1 Also serves as the decanting basin for the steel-works. 
2 Increase to 300,000 kW. projected. 3 Since rebuilt. 
4 Total head for the two main horizontal heads. 


The following thermal stations are the only ones of any importance 
in central Italy. 


Capacity 
in kW. 
Name of station Position Fuel (1937) Use, &e. 

S. Paolo (Goy. di Roma) Rome Coal 23,500 | Belongs to Azienda Elettrica di 
Roma. Capacity may be 30,000 
kW. 

S. Paolo (Romana) or Rome Coal and | 30,000 | Mainly railways. Capacity also 

Montemartini naphtha reported as 40,000 kW. 


The ‘Terni group of stations supplies not only local industries but 
helps to feed Rome, Ancona, Foggia, &c. In 1933 Umbria as a whole 
generated 864 million kWh. of electricity, and exported 416 kWh. 
(48%), of which Tuscany received 157 million’ kWh., Latium 123 
million kWh., the Abruzzi 80 million kWh., and the Marches 
56 million kWh. 
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The transformer and distribution system at ‘Terni is complex and 
highly interconnected (Fig. 45). From sub-stations at Papigno and 
Galleto current appears to be transmitted at 130 kV. to Chiusi 
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and Ancona, at 150 kV. to Pescara III, and at 60 kV. to Rome. In 
addition a 70-kV. transformer station supplies the Terni-Orte and 
the Rome-—Florence railways. Stations of the Aniene basin are linked 
with the Rome circuit at 60 kV. 


East Central Basins 





Capacity 
Name of station and Position and water in RW. Head 
year of opening supply (7937) tn ft. Use, &e. 
Gerosa Sup. (c. 1925) F. Aso 14,000 I,000 
Venamartello (before F, 'Tronto 15,500 1,000 
1926) 
Castel Trosino or Cas- | T. Castellano, nr. con- 6,700 387 
tellano I (c. 1925) . fluence of F. Tronto (2 7,400) 
Providenza F, Vomano 220,000 1,000 Project, 1938. 
S. Giacomo F. Vomano 70,000! 2,000 Building 1939. Planned 
to be underground. 
Anversa Principale or | F. Sagittario. Reservoir | 30,000 1,145 2 stations, one of which 
Sagittario (before nr. Santuario di S. Do- is automatic. Belongs 
1927; refitted 1929) menico to State Railways. Part 


of current leased to the 
Azienda Elettrica del 
Governatorato di Roma. 


1 Capacity may be 200,000 kW. 
A 6000 R 











242 WATER AND ELECTRECICY SUPPLY 
Capacity 
Name af station and Position and water in kW. Head 
year of opening supply (1937) in ft. Use, &c. 

Tirino or Bussi (c. 1905) |} F. 'Tirino, nr. Popoli 8,400 ? 88 Reported as 2 stations 
supplying D.C. current 
to chemical works. 

Pescara I (1912-16) F. Pescara 9,900 88 Electro-chemical works 

Pescara II (c. 1912) F, Pescara nr. confluence | 29,000 ae) at Bussi. Pescara I was 

of F. Orte. Fed by completely rebuilt in 
Pescara I 1931. 

Pescara III (1931) IF’, Pescara. 22,500 25 kV. to Pescara II and 
I for distribution to 
Bussi. 

Pescara IV (project, c. Io miles below Pes- | 10,000 . Se 

1932) cara III 
Pescara V F. Pescara 15,000 A Reported project. 
Aventino or 'Taranta F., Aventino 8,400 1,230 Feeds Pescara—Fratta- 


Peligna (1922) 


maggiore line. Also re- 


ported railways. 


Stations of the Pescara valley are linked at 150 kV. with the Terni 
group and supply power at the same voltage south-east to Foggia, 
Bari, and Palagiano, near ‘Taranto. In addition there are links at 
150 and 80 kV. (? 60 kV.) with the important Frattamaggiore sub- 
station near Naples and at 60 kV. with Rome. 


The South (Fig. 44) 


Except for the new and powerful installations of Ampollino I, II, 
and III in the Neto basin (Calabria), no hydro-electric station in 
southern Italy has an installed capacity of more than 20,000 kW. 
The only other important stations are in the Liri and Volturno basins 
and include the Matese group. Both the Ampollino and Matese 
groups operate in regions which for geological, topographical, and 
climatic reasons can depend on a more constant water supply than 
other stations in the south. Each group makes use of lake reservoirs, 
which are partly snow-fed. Elsewhere the dry summers, the absence 
of lakes, and in some areas the difficulty of constructing artificial 
reservoirs, combine to restrict the number of stations. Here and 
there, however, as in the middle Liri valley above Ceprano-S. Eleu- 
terio, small stations dependent on the run of the river can operate. 











Capacity 
Name of station and Position and water inkW. | Head 
year of opening supply (1937) in ft. Use, &c. 

Morino-sul-Liri (1942) | Upper Liri, mr. Sora..| 15,000 Believed connected with 
Believed fed by Romito Aniene group to supply 
falls Rome. 

ie ae Eleuterio F. Liri, nr. Ceprano 15,000 70 ! Mainly" Rome Naples 

Ponte Fiume or S. Gio- | F. Liri 9,000 owe railway and Campania. 





vanni Incarico 
1 Rebuilt 1906. 
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‘Capacity 
Namie of station and Position and water in RW. Head 
year of opening supply (7937) in ft. Use, &c. 
Suio (1930) F. Garigliano, nr. Sessa 0,225 30 
Aurunca 
Capo Volturno or Roc- | F. Volturno. Fed by | 20,000 610 
chetta (1912) reservoir mr. source of Mainly Campania. 
river 
Lete or Prata Sannita | F. Lete 7,400 1,900 
(1920) 
Matese I (1923) In the Vallone Paterno | 10,500 1,500 
nr. Piedimonte d’ Alife. Railways; probably D.C. 
Matese II (1923) Fed by L. Matese 8,000 1,100 
S. Mango (1938) F. Calore 17,000 te 
Tusciano ITI (1904) F, Tusciano, nr. Olevano 9,300 930 
sul 'Tusciano. Dam at 
Wholacs Railways. 
Tanagro II (1921) F, Tanagro, nr. Pertosa! 9,600 500 
Ampollino I or Quota} F. Ampollino, nr. S. | 30,000 
800 or Orichella (1929) Giovanni in Fiore. Fed 
by Arvo-Nocelle and 
Ampollino-Trepido 
reservoirs 
Ampollino II or Timpa | F. Neto at confluence of | 74,500 


T. Archivato nr. Cotro- 
nei. Fed mainly by 
canal and pipeline from 
Ampollino I 


Grande (1927) 


automatic station con- 


1,540 
1,750 Southern Italy, including 
Naples; also railways. 
Ampollino III is an 
P 


Ampollino III or Calu- | F. Netonr. confluence of | 35,200 475 trolled from ‘Timpa 
sia (1931) T. Calusia. ‘Tail-race Grande. 

from Ampollino II 
passes through a con- 
duit under F. Neto and 
then enters the Calusia 
derivation tunnel. 

Ampollino TV és 5 of rojected station, which 

may now be in pperation. 





1 A reserve basin of more than 100 million gallons capacity has been formed by blocking up 
a natural cave nearby. 
* Estimated annual production, 70 million kWh. 


Stations of both the Liri and Volturno basins are linked at 60 kV. 
with Frattamaggiore sub-station, whence power is transmitted to 
the Naples district. Frattamaggiore also receives current from the 
Ampollino group at 150 kV. and is connected with Rome and Pes- 
cara. In Naples itself, where demands for current for industry are 
considerable, supplies are also provided by two important thermal 
stations. Maurizio Capuano station, with an installed capacity of 
51,000 kW., which it is planned to increase to 100,000 kW., consumes 
heavy oil or pulverized coal. Doganella or Ente Volturno, a diesel 
generating station of 11,000 kW. capacity, but planned eventually for 
30,000 kW., provides power for the local tramways and augments 
the current transmitted from Capo Volturno. 

Timpa Grande sub-station, adjoining Ampollino III, distributes 

current at 150 kV. north to Bari by,way of Corigliano and Palagiano, 
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north-west to Tusciano sub-station for redistribution to Naples, 
Benevento, &c., and south-east, via Catanzaro, to Sambiase. In addi- 
tion, there are connexions at 60 or 65 kV. with the Crotone zinc 
refinery, Cosenza, and Nicastro. From Palagiano sub-station current 
at 60 kV. is conveyed through the Salentine peninsula to Lecce, via 
Taranto and Francavilla. In ‘Taranto the thermal station originally 
had an installed capacity of 15,000 kW., but this has been reduced 
to an effective capacity of 4,300 kW. 


Sicily 

Sicily’s rainfall, which is small in most areas, occurs almost entirely 
in the winter months (Oct.-March, c. 75%). Consequently, the 
rivers, which are of no great size, have wide variations of flow; in 
fact, owing to the length of the summer drought, the porous nature 
of many of the river beds, and the high rate of evaporation due to 
the great heat, very few are perennial. It is, therefore, not surprising 
that the island’s hydro-electric stations are few in number and of 
small capacity. Owing to the difficulties of storing water, their 
production of energy varies enormously with the time of year. 


Capacity 
Name of station and Position and water in kW. Head 
year of opening supply (1937) in ft. Use, &c. 
Alto Belice (c. 1920) Nr. Palermo. Fed by the 9,500 av. Citric acid and iron 
reservoir south of Piana 1,550 works at Palermo; also 
dei Greci tramways. Capacity 


may be 11,000 kW. 
S. Carlo or Sosio I (c. | F. Sosio. Fed by Gam- 7,000 c. 890 May not be completed. 
1939) mauta reservoir 


Favara or Sosio II F, Sosio, c. 2$ miles be- Bias an Building, 1940. 
low S. Carlo 
Poggio Diana or Sosio | Confluence F. Sosio and 4,000 sie Feeds Sciacca, Ribera, 
III (c. 1939) F. Verdura and S. Carlo. Auto- 
matic station. 
Cavagrande or Cassibile | Nr. mouth of F. Cassi- 5,300 885 Syracuse and coastal 
(1908) bile grid. 
Francavilla or Alcan- | F. Alcantara 5,600 360 Messina, citric acid 
tara I works, and trams; also 
Kaggi or Alcantara II F, Alcantara 4,800 327 coastal grid. 
1 2,000 kVA. 


The seasonal percentages of output are approximately as follows: 
December—February, 50 per cent., March—May, 40 per cent., June— 
August, 3 per cent., and September-November, 7 per cent. Both 
in 1937 and 1938 the six chief hydro-electric plants produced only 
70-75 million kWh., equivalent to about 35 per cent. of the island’s 
total production of power. Most of the remaining 65 per cent. was 
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derived from thermal stations which carry nearly the whole burden 
of production in summer. 
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Fic. 46. Electricity supply of Sicily 


The hydro-electric plants possessing storage reservoirs are mainly 
worked when the water is not required for irrigation. This necessi- 
tates the additional supply of electricity from other stations. It has 
been suggested that the power plants of Sicily should be linked 
across the strait of Messina by submarine cable, tunnel, or aerial 
cable with those of the Neto basin (p. 243) in Calabria. The greater 
use of electric pumps for raising water from below ground in 
many parts of the island would, for example, benefit agriculture 
considerably. 








Capacity 
é in kW. 
Name of station Position Fuel (1937) Use, &c. 
Catania Catania, close to the | Pulverized 25,000 Base-load station of the island. 
port coal 
Porto Empedocle Ag: Coal 10,000 Sulphur mines at Caltanis- 


setta. 
Palermo ae Coal 13,000 Local supplies. 
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In both 1937 and 1938 the output from the thermal stations, 
including small ones at Messina, Syracuse, Trapani, &c., not listed 
above, was between 115 and 140 million kWh., mainly between June 
and November (inclusive). Most of the stations burn imported coal. 

The main transmission line at 70 kV. extends westwards from 
Catania to Caltanissetta sub-station, and thence to the coast at Porto 
Empedocle. From here the line continues to Poggio Diana, 5. Carlo, 
and the sub-station at Salemi. From Salemi power is distributed 
north-east to the Resuttana sub-station on the outskirts of Palermo, 
with extensions to Termini and Cefalu, and at a lower voltage 
(? 20 kV.) north-west to the coast at Trapani. In January 1940 a new 
direct line between Palermo and S. Carlo was under construction. 
In the east of the island the coastal grid linking Messina, Catania, 
Syracuse, &c., is at 40 kV. 


CHAPTER <Vdil 
MANUFACTURING INDUSTRIES 


LTHOUGH ranking amongst the industrialized countries of Europe, 
Italy is mainly agricultural and less than a third of her working 
population in 1936 was engaged in industry. The main industries of 
the country are the textile, metallurgical, and engineering, though the 
processing of food is also important. Some of these industries, notably 
the woollen, cotton, and rayon textile, and the metallurgical and 
engineering, are largely dependent on imported materials. ‘This lack of 
raw materials doomed to failure the Fascist policy of self-sufficiency 
which mainly succeeded in reorientating Italian economy. ‘The 
greatest success of this policy, which was adopted in order that the 
country might be self-sufficient in time of war, was achieved in food- 
stuffs, although even so some wheat and oil seeds had to be imported. 
On the other hand, the policy was instrumental in developing to the 
greatest extent possible Italy’s principal industrial asset, water power, 
since nearly three-quarters of her coal and almost all her liquid fuel 
has to be imported. Asa result, before the outbreak of war in 1940 
about go per cent. of the country’s industry and a third of her rail- 
- ways were operated by hydro-electricity. 

The most important industrial region of Italy is the Northern Plain 
where hydro-electricity is abundant, transport easy, capital readily 
available, and the population more progressive and communication 
with western Europe less difficult than elsewhere in the country. 
Other notable industrial centres are the ports of northern Italy, 
Tuscany, Campania, and Apulia, the towns of the lower Arno 
basin, and Rome. 

The woodworking industries are described in Chapter XV. 


SILK 


During the time of the Roman Republic and early Empire woven 
and raw silk was imported into Italy from China and the Far East. 
The Romans, however, considered silk clothes, which were very 
costly, to be rather effeminate. Until the reign of Justinian the pro- 
cesses of silk production remained a closely guarded secret of the 
Fast. Justinian, after he had learnt the secret of silkworm rearing 
from two Persian monks, who worked as missionaries in China, sent 
them back to collect enough eggs to make the production of silk 
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possible. Eventually the monks, having evaded discovery by the 
Chinese authorities, returned with silkworm eggs concealed in their 
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Fic. 47. Distribution of the textile industries (by number of persons employed) 


bamboo staffs. From these eggs developed the varieties of silkworm 
which have subsequently supplied the Near East and all Europe. 
The silk trade flourished under the Byzantine Empire in the eastern 
Mediterranean, but it was not until the Saracens obtained mastery 
of the trade that sericulture spread to Sicily and Spain in the ninth 
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_and tenth centuries. Palermo was the first Italian centre of the 
industry, but about the same time mulberries were cultivated and the 
silkworm reared under the guidance of monks at Catanzaro in 
Calabria. It was not strange that silk culture developed so early at 
Catanzaro, since the city was a Byzantine settlement and had im- 
ported the art direct from the Eastern Empire. Venice, whose trade 
with the East was growing during the twelfth and thirteenth centuries, 
also early developed a silk-weaving industry. The art of silkworm 
culture and weaving soon spread to central and northern Italy, and 
was encouraged by the great Italian princes and dukes. In the 
thirteenth and fourteenth centuries Florence, Milan, and Genoa all 
became important, especially in the weaving of rich materials. Weaving 
and sericulture, however, developed on a larger scale at Lucca and at 
Bologna, where a machine driven by water power was invented for 
twisting and spinning silk. The fifteenth and sixteenth centuries, the 
great period of the Renaissance, were the golden age of the silk 
industry in Italy. The brilliant courts of Italy, where beauty and 
colour were the keynotes of life, devoured silk materials for dresses 
and hangings, whilst Italy’s export trade was also considerable. 
During this period Catania, Palermo, Catanzaro, Siena, and Genoa 
became famous throughout Europe for their silken cloths and velvets, 
whilst mulberries and silk cocoons began to be widely cultivated in 
the Northern Plain. Here Vicenza and Verona both became im- 
portant centres of the industry and of silkworm production. During 
the late sixteenth century a few minor centres, such as Mantua, 
Ferrara, Reggio nell’ Emilia, and eventually Como, developed, whilst 
in Rome the manufacture of silk was encouraged by the popes. The 
seventeenth and eighteenth centuries saw the decline of the industry, 
which was largely brought about by political events, especially wars. 
Catanzaro and Verona, however, continued to maintain a good yield 
of cocoons and raw silk. In the first half of the nineteenth century 
diseases ravaged the silkworms. The establishment of a free and 
united Italy in the middle of the century led to an industrial re- 
awakening, and towards the end of the century there was a revival 
in the treatment and care of the worms and in the working of silk. 
Como was the only important silk-producing and manufacturing 
centre to progress during the eighteenth century. In the nineteenth 
century its expansion continued, and in 1815 the first steam spinning- 
mill was installed, and in 1853 the first silk-waste factory. Italy soon 
gained the third place as a silk manufacturer in Europe, but the 
industry, in contrast to its original growth, was limited to Lombardy, 
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and especially round Como. The twentieth century has seen the 
development of Milan as the greatest centre of the trade in Europe 
and the spreading of the industry throughout northern and central 
Italy. 


Processes and Production 


In Italy silkworm eggs and cocoons are important commercially. 
The eggs are often laid in one region and sent to another to be 
hatched, whilst the cocoons are usually dispatched to the local reeling- 
mill. For both the production of the eggs and cocoons mulberry trees 
are essential. The silkworm larva needs particularly large quantities 
of mulberry leaves before it spins its cocoon. This is composed of 
two thin threads, 800-1,200 yards long, which are spun round its 
body and-kept together by a gummy secretion. Immediately after it 
emerges from the cocoon the moth lays its eggs. It is estimated 
that the silkworms from 1 ounce of eggs (about 45,000) will consume 
about 2,640 lb. of leaves. As silkworms need much attention after 
they emerge from the eggs, a large supply of seasonal labour is re- 
quired from the middle of April to July. Women are usually em- 
ployed, and for this reason the rearing of silkworms has developed 
as an auxiliary branch of farming; the farmer’s wife and children tend 
the worms, whilst the mulberry trees are essentially the farmer’s 
business (Plate 59). 

For the preparation of commercial silk the cocoons are collected 
a few days after they have been spun, and the pupa is killed by heat 
so as to prevent its further development and the spoiling of the cocoons 
by the emergence of fully grown moths. In the silk industry reeled 
silk is distinguished from the waste or spun silk. The best silk is 
reeled, whilst the waste silk, the floss (the outer covering of the 
cocoons), injured and unreeled cocoons, and husks of reeled cocoons, 
are made into spun silk. The treatments given to the two kinds are 
quite different. 

The whole, undamaged cocoons are sent to a reeling mill where 
they are reeled, usually by female workers. First the natural gum 
of the cocoons, which holds the filament together, is softened. This 
is done by putting the cocoons in a basin filled with heated water, 
where, at the same time, the outside fluff is combed away and the 
filament revealed. The cocoons are then put in another basin in 
water heated to 180°-200° F. and the worker reels the filaments from 
two or more cocoons (generally 5 or 6, but sometimes up to 20) into 
a continuous and regular strand. One worker can wind 4, 6, or 8 
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skeins at a time. ‘The reels are next taken to the silk room, where they 
are weighed and examined for defects. The silk, which is now called 
raw silk, is next taken off the reels and packed in bales. A reeling 
mill, which generally has from 20 to 300 basins, is usually located in 
the regions where the cocoons are produced. An abundant supply 
of water is essential for the reeling process, whilst the power for the 
machinery is also necessary. Raw silk, being still too fine and delicate 
for ordinary use, next undergoes a series of operations called throwing, 
the object of which is to twist and double the silk into a more sub- 
stantial yarn. ‘The silk is first wound on to bobbins so as to lay the 
fibre into diagonal lines. The bobbins are then inserted in the spin- 
ning frames, where the single strands receive their first twist which 
rounds them and prevents the compound fibre from splitting and 
separating. In doubling, which is the next process, two or more 
filaments are wound together side by side on one reel, preparatory to 
their being twisted and thrown into one yarn. ‘The throwing is done 
on a frame with upright spindles and flyers, the yarn as it is twisted 
being drawn forward through guides and wound on revolving bobbins 
with a reciprocating motion. From these bobbins the silk is reeled 
into hanks of definite length for the market. 

The throwing may take place in the reeling mill or in another mill 
- in the same district, but quite frequently the raw silk is sent some 
distance to a big textile centre where there is adequate capital, up-to- 
date machinery, and a market for the products. The next process is 
scouring. Up to this point the silk fibre continues comparatively 
lustreless, stiff, and harsh because of the coating of albuminous 
matter (gum) on its surface.. This gum is removed by boiling off or 
scouring. In scouring the thrown silk is boiled twice at a certain 
temperature in a solution of water and neutral soap. It is then rinsed 
and dried in a hydro-extractor. ‘The ideal scouring removes from 
20. to 27 per cent. of the silk’s weight. Scouring renders all common 
silks, whether white or yellow in the raw, a brilliant pearly white 
with a soft glossy texture. Much thrown silk is, however, woven or 
knitted without having been scoured, the gum being removed from 
the woven or knitted fabric. 

Silk may be dyed with acid, basic, or direct cotton colours, or with 
vat or mordant dyes. Acid dyes, however, are still most commonly 
used. 

The first processes in the treatment of spun or waste silk are complex 
and require much machinery, since the silk is usually tangled, dirty, 
and in short lengths. The actual spinning, as well as the twisting 
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and doubling, employs the same methods as in cotton or worsted, but 
the yarn has not the same sheen or texture as the reeled silk. 

Italy is now the chief producer of silk in Europe, though her annual 
production fluctuates considerably. The highest cocoon production 
recorded in the last eleven years was 84:2 million lb. in 1932, and the 
lowest, 38:3 million lb. in 1935. The corresponding raw-silk yield 
in Italy is approximately one-tenth of the weight of the cocoons. 
Italian exports of raw silk amounted in 1938 to 5,572,600 lb., of 
which 47 per cent. went to U.S.A., 29 per cent. to Germany, 8 per 
cent. to Switzerland, 3 per cent. to Great Britain, 2 per cent. to 
Brazil, and 11 per cent. to other countries. Exports of silk waste in 
the same year were 4,390,400 lb., 83 per cent. of which were exported 
to Germany. 


Raw Silk Production (million 1b.) 


1933 1934 1935 1936 1937 1938 
5,034 6,885 6,572 6,197 6,305 6,037 


The State strictly controls the production of the eggs and has 
authorized 172 egg-producing establishments which employ about 
10,000 persons in June and July (the period of reproduction) and 
in September, when the eggs are selected. ‘These are supervised by 
two experimental stations, one at Padua and the other at Ascoli 
Piceno, which also experiment with the breeds of silkworms. Silk- 
worm eggs are reared in most parts of Italy, but principally in Venezia 
Euganea, the Marches, and Abruzzi. ‘The province of Ascoli yields 
about 70 per cent. of the total annual production of about 700,000 
ounces of eggs. 

The eggs are either exported or sold to some 600,000 rural families, 
which raise the worms and produce cocoons, chiefly in northern Italy 
on the Alpine foothills, especially the morainic amphitheatres, and 
on the high plain, where mulberry trees grow particularly well. On 
the foothills and high plain there is also a large scattered farming 
population, which provides the female workers required for the 
rearing of silkworms and for work in the reeling mills. ‘The principal 
compartments for sericulture are Venezia Euganea, where 195,000 
persons are engaged in the production of cocoons, Lombardy 
(181,000), and Piedmont (78,000). Venezia Euganea has the highest 
production of cocoons. This fluctuated from 22 to 354 million lb. 
annually in the decade 1930-1940. Lombardy has the next greatest 
production. The main collecting centres of cocoons are Treviso, the 
most important, Cividale del Friuli, Brescia, Milan, Vicenza, ‘Turin, 
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Bologna, and Verona. About go per cent. of the raw silk spun in the 
country comes from home-produced cocoons. 

In November 1937 there were 676 reeling mills with 44,572 basins, 
an average of about 70 basins per reeling mill. About 50 per cent. 
of the mills and basins were in Lombardy, about 20 per cent. in 
Venetia, and 10 per cent. in Lombardy. The Marches were also 
important, especially the Ancona province. 

In 1937 there were 205 throwing and spinning mills with 1,388,311 
spindles. The industry was mainly in Lombardy (Como, Milan, and 
Bergamo), Piedmont (Cuneo and Turin), and Venezia Euganea. In 
the same year there were about 200 silk-goods factories, with about 
23,814 mechanical looms and various other types of finishing 
machinery, employing 26,000 persons, the majority of whom were 
women. In addition, about 5,000 persons were employed in the 
dying and printing operations. All types of silk goods are produced. 


Regional Distribution 

Lombardy, until recently, produced more cocoons than any other 
compartment, but since the early thirties has had to cede the first 
place to Venezia Euganea, and now only produces about 30 per cent. 
of the total production. The compartment, as a whole, does not go 
in for the rearing of silkworm eggs and has, with the exception of 
' Emilia, the lowest production in northern Italy. Lombardy has about 
50 per cent. of the reeling mills and basins in Italy and has the greater 
proportion of the weaving industry. In the whole of the compart- 
ment there are 25,000 mechanical looms, 3,000 hand looms, and 
altogether about 30,000 workers. A large number of these mills also 
work rayon, and the production of woven silk and rayon is not clearly 
distinguished to-day. ‘The provinces of Brescia and Cremona furnish 
the greatest quantity of cocoons, the town of Soncino being particu- 
larly noteworthy. The reeling and the throwing and twisting mills 
are often in the areas where mulberry trees are grown and the cocoons 
reared. ‘The reeling mills are for the most part on the Alpine foot- 
hills and on the high plain. They are most numerous in the Como, 
Lecco, Brianza, Cremona districts, on the hills and high plain near 
Bergamo and Brescia, and in and near Milan, the most important 
centre. In the Valtellina the mills are more scattered. 

Some of the largest silk companies in Italy have their mills in 
Lombardy. The S.A.F.T.I. (S.A. per la Filatura e Torcitura in 
Italia), Milan, has 10 reeling mills in the compartment; the S.A. La 
Seta, also of Milan, is another important reeling company; the 
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Tessiture Seriche Bernasconi, the largest Italian weaving company, 
has 8 mills and 2,100 looms in Lombardy; the Fabbriche Italiane 
Seterie ed Affini of Como, the second largest Italian weaving concern, 
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Fic. 48. Silk throwing and doubling, 1937 (number of workers per province) 


has 1,900 looms in 6 mills; and Pietro Gavazzi, with mills at Desio 
and Melzo, has also 1,900 looms. 

Como is outstandingly the most important centre of silk twisting 
and weaving in Italy and is the seat of the ‘Scuola di Setificio’, 
established in 1866 and now known as the Reale Istituto Nazionale 
di Setifico. Varese, Lecco, and Luino are also locally important. 
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About 80 per cent. of the mechanical looms in Italy and about roo 
mills producing silk goods are in the province of Como, mostly in 
the city itself, but also nearby in Cernobbio, Cermenate, Mirabello 
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Fic. 49. Silk weaving, 1937 (number of workers per province) 


Comasco, Villaguardia, and Appiano Gentile. The silk-weaving 
mills in the province produce all kinds of goods from the hardest 
wearing to the finest quality. Gauze and veiling are amongst the 
specialities of the city, and other important goods include tie silk and 
parachute silk. here are many dyeworks in Como. 

Milan, which is also very important as a silk manufacturing town, 
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is the main commercial centre of the silk industry, largely owing to 
her central position on the plain and her control of routes to conti- 
nental Europe and all parts of Italy. The city is one of the main 
centres of the reeling industry and has at least fifty silk-reeling mills. 
Most of the main silk companies have mills in the city which 
specializes in tie silks and foulards. 

Lombardy has a number of mills which spin silk waste. ‘These are 
mainly near Como, Milan, Brescia, and Bergamo. The most im- 
portant companies include Filatura Cascami di Seta (Milan), with 
their principal works at Vigevano and Boltiere, Imprese Seriche, with 
four mills at Mariano Comense, Industria Serica Taroni, with mills 
at Como and Masliano, and Pietro Gavazzi with mills at Cernusco 
sul Naviglio, Valmado, and Vendrogno. 

In Venezia Euganea mulberries are cultivated on the foothills of the 
Venetian Alps, where they are sheltered from the north wind and 
not affected by mists from the Northern Plain. The trees are thickest 
on the Euganean hills, the Mi. Berici, Montello, Colli di Conegliano, 
the hills of Asola, and the morainic amphitheatre of the ‘Taglia- 
mento. The high density of the scattered population is especially 
favourable to the rearing of silkworm cocoons in the more southerly 
parts of the lower foothills, particularly near Treviso, which, with 
a production of 114,000 lb. of cocoons per sq. mile has the highest 
average production in Italy. In recent years Venezia Euganea has 
annually produced 23-36 million Ib. of silk cocoons. 'This is the 
highest production of any compartment of the kingdom, and is con- 
siderably more than that of Lombardy. The main collecting centres 
are Treviso, Cividale del Friuli, Vicenza, and Verona. 

The presence of abundant raw material and water has led to the 
development of numerous reeling mills on the foothills of the pro- 
vinces of Vicenza and Treviso. Of the 187 mills in Venezia Euganea, 
73 are in the province of Vicenza, 37 in Treviso, and 33 in Udine. 
In contrast, the spinning and throwing industry is less localized. Its 
principal centres are Treviso, Vicenza, Padua, Verona, and Udine. 
Minor centres are on the foothills and in the valleys near Vicenza 
at Cornedo, Arzignano, Malo, Schio, Thiene, Rossano, and Vittorio 
Veneto, on the morainic amphitheatre of the Tagliamento at Sacile, 
Pordenone, Spilimbergo, on the Plain near Verona at Castelnuovo, 
Cologna Veneta, and Villafranca di Verona, and near Treviso at 
Motta. It is strange that in Venezia Euganea silk weaving is of so 
little importance, although the raw material is plentiful. In the 
province of 'Treviso, however, there are stocking factories at Valdob- 
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biadene and Treviso, and fabrics are made at Rossano Veneto, 
Pordenone, and Udine. At Venice the traditional weaving of artistic 
materials, brocades, velvets, and damask silk still persists. Most of 
the raw and thrown silks are sent to Como and Milan, where there 
is the elaborate and up-to-date machinery required for weaving. 

In Piedmont silk cocoons are reared on the high plain and foothills 
of the Alps, and on the western edge of the Langhe and Monferrato 
hills. The valley of the F. 'Tanaro, where it separates the Langhe and 
Monferrato hills, and its tributaries are particularly popular. In 
these areas mulberry trees grow well, and silkworm eggs, as well as 
cocoons, are sold to other silk regions. Some silk is twisted and spun, 
but more is sent to Lombardy to be woven. The silk industry is most 
intensive in the Cuneo province, especially along the course of the 
I, ‘Tanaro and its tributary the T. Stura di Demonte. In and near 
these valleys there are silk-spinning factories at Alba, Bene Vagienna, 
Bra, Caru, Cherasco, and Fossano. Cuneo and Boves, a short distance 
to the south in the Apennine foothills, are also engaged in this branch 
of the industry. Pinerolo has a silk-waste factory and silk-spinning 
mills. ‘Turin, an important centre for collecting cocoons, has silk 
spinning and weaving mills, and exports much silk material. Novara 
also has a considerable silk-weaving industry, and is a centre for the 
_marketing of silkworm eggs. Smaller and more scattered centres 
include Ivrea, Alessandria, and ‘Tortona. 

In Emilia silkworms are reared in small areas, usually on the foot- 
hills of the Apennines, particularly round Forli, in a zone between 
Bologna and Reggio nell’ Emilia, and to the south of Piacenza. There 
were in 1931 about 12 reeling mills with 824 basins. The most im- 
portant spinning and throwing centres are usually in areas where 
other textiles are made, as for example at Bologna, Casalvecchio, 
Borgo Panigale, Reggio, and in the Forli province at Meldola, Modi- 
gliana, S. Sofia, and in Forli itself. 

The Marches are noted for the production of silkworm eggs rather 
than for the actual breeding of silkworms. Ascoli Piceno and Ofhda 
are the principal centres for this branch of sericulture, and nearly 
70 per cent. of the silkworm eggs of the country are produced in the 
Ascoli province. Though the production of eggs is important around 
Fermo, Macerata, Ancona, and Cupramontana, it is not on a com- 
mercial scale. Other branches of the silk industry are unimportant 
in the compartment. 

In Venezta Giulia the silk industry is now relatively unimportant 
and is limited to the foothills of the Venetian Alps, especially to the 
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east of the morainic amphitheatre of the 'Tagliamento, where there 
are small centres of the industry. The most intensive development is 
in the Isonzo valley, where there are some reeling and throwing, 
twisting, and weaving mills. ‘The industry spread here from Venice 
in the seventeenth century, but in the nineteenth century was rather 
eclipsed by the cotton industry. To-day Cormons, Brazzano, and 
Sagrado are the principal centres, whilst at Gradisca d’Isonzo there 
is a factory for spinning silk waste. 

The silk industry in Venezia Tridentina is for the most part confined 
to the valley of the Adige and its tributaries, where the climate is mild 
and mulberries grow best. The principal centres are Rovereto, ‘Trento, 
Cles, and Pergine. Little weaving is done, and the thread, after it has 
been thrown, is sent to the large centres of industry on the high plain. 

In Southern Italy, the original home of the industry, political, 
economic, and social conditions have combined to hinder its develop- 
ment in recent centuries. As the agricultural population lives in 
towns and goes to the fields in the day-time but returns at night, the 
culture of silkworms is difficult. They have to be constantly fed 
with freshly picked mulberry leaves and watched closely at certain 
stages of their growth, so requiring someone constantly on the spot. 
In Calabria, however, there is still some silkworm culture round 
Catanzaro, the traditional centre for the silkworm breeding on the 
mainland of southern Italy, and at Cosenza. There are spinning mills 
at Reggio Calabria, Villa S. Giovanni, and Cannitello (4 mills), and 
near Cosenza at Cerzeto, Montalto Uffugo, and Sant’ Agata di Esaro. 


WooL 


Before 1938 Italy produced only about one-quarter of the raw wool 
required by her textile industry and had, therefore, to import the 
bulk of her supplies. Since 1938, however, strenuous efforts have 
been made to increase the self-sufficiency of the wool textile industry. 
The Supreme Commission for Autarky (II, p. 423) in October 1938 
declared that the textile industries must utilize national textile fibres 
in a certain proportion. This principal was accepted by the Govern- 
ment (Decree of 6 February 1939) and subsequently elaborated in 
another Decree of 15 March 1939, by which it was established that 
‘all yarns and textiles produced by the cotton and woollen industries 
and intended for home consumption must contain at least 20 per cent. 
of self-sufficiency fibre’. A third Decree of 10 April 1939 regulated 
the employment of artificial fibres in the various types of textiles. 
Among self-sufficiency fibres are included ‘Lanital’, hemp, flax, 
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‘gelsofil’ (produced from the mulberry tree), broom, and other fibres 
of vegetable origin. Certain exceptions were permitted, especially 
where the goods were intended for export. 

Furthermore, the number of sheep in Italy has increased con- 
siderably during recent years. In 1936, for example, there were 8-9 
million and in 1940 10 million. The principal regions where sheep are 
reared for wool are central Italy, especially round Rome; Apulia and 
Campania; Lombardy; Sardinia and Sicily. The central Italian sheep 
are merino crossed with a type similar to the Cigalia sheep of 
Hungary. This wool is white, fairly strong, and makes good hosiery, 
whilst large quantities are used for making blankets. Wool sales are 
held in Rome. The Italian merino sheep, which are reared chiefly 
in Apulia, are small animals of the Spanish type and produce a short 
fine wool used in the Piedmont industry. The Lombardy sheep are of 
the Friesian type and similar to the Cigalia sheep. They are noted 
for the excellent cheese which is made of their milk, whilst their wool 
is used in the mattress industry. The Sardinian sheep are improved 
merinos which are good milkers and produce regular, even, wool. 
The wool of the Sardinian and Sicilian sheep is used in the mattress 
and carpet industries. 

The recent home production of wool (in millions of lb.) is estimated 
as: 

I93I 1932 1933 1934 I935 1936 1937 1938 

448 42°9 40°6 42°5 30°4 30°4 28-4 33°6 

Imports of wool (in millions of lb.) during the same years amounted 
to: 

1932 1932 1933 1934 1935 1936 1937 1938 

105 159 189 147 116 42 93 76 
_ The principal countries of origin were Australia, Argentina, the 
Union of South Africa, and Uruguay. In 1938 the imports from 
these countries, with the exception of the Union of South Africa, 
fell considerably. On the other hand, since 1939 Italy has been 
obtaining some wool from Albania (annexed spring 1939), a country 
with more than 1,500,000 sheep. 


Imports of Raw Wool (million Ib.) 


1937 1938 

Australia : te hs : 44 19 
Argentina ; ; 23 12 
Union of South ren 3 : 12 22 
Uruguay ; ‘ : 9 6 
‘TOTAL % ‘ : : 88 9 
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The Italian wool textile industry not only meets home require- 
ments but has a large surplus available for export to various European 
and overseas markets. Italy has, indeed, after Great Britain the 
greatest export of manufactured woollen goods of any country. 
Exports rose after the War of 1914-1918 till 1928-1929, when they 
reached 2,000 tons of yarn and over 10,000 tons of cloth. After a check, 
due first to the world economic crisis and then to sanctions, this 
export trade began to revive. Italy’s most important export of semi- 
manufactured goods is woollen yarns, mostly dyed, which are sent 
to the Danubian countries, the Balkans, and South America. More 
important, however, are her exports of wool textile fabrics, pure or 
mixed, particularly to the Middle and Far East, India, and the Union 
of South Africa. The greater activity in the export trade, however, 
was not sufficient before Italy’s entry into the war in 1940 to make 
up for the reduction in the home demand. This reduction was not 
due to diminishing consumption but to the large stocks held by the 
wholesalers. In general, however, the Italian wool textile industry 
did well enough in 1938 when the spinning mills turned out 70,611 
tons, compared with 81,345 tons in 1937, and the weaving mills 
48,754 tons, as against 53,911 tons in 1937. 


Processes and Production 


When the raw wool arrives at the mills it is sorted by hand and 
the staples of the fleece classified. After this the wool is scoured and 
the grease, potash, and dirt are removed. In the scouring process 
many very greasy wools (especially those from South America) lose 
as much as 80 per cent. of their weight. Certain types of wool 
(especially Buenos Aires) have to undergo a process called ‘carboniz- 
ing’. In this operation the wool is treated with acid, generally sul- 
phuric, which destroys all burrs or other vegetable matter tangled 
in the fleece. 

The next step is to convert the wool into yarn. Long wool is 
generally prepared for the comb, combed, and made into worsted 
yarn; short wool is carded and made into woollen yarn, whilst the 
poorest quality wools and noils are used for mattress yarn and carpets. 

In combing, any remaining vegetable matter and short fibres 
(termed noils) are removed and the clean parallel strands of wool 
(tops) are left to be delivered in a continuous and even, loose rope 
or sliver. After combing, the tops pass through drawing-machines 
which reduce them to the required thickness and uniformity for the 
production of a satisfactory yarn for spinning. During these stages 


MANUFACTURING INDUSTRIES 261 


the wool is often dyed and finished. In Italy the spinning mule is 
much used, although ring spinning is also sometimes employed. 
The manufacturer of woollen yarns aims at a thread with individual 
fibres mixed in all directions and in which the longer fibres support 
the shorter. ‘The result of the preliminary operations and the spinning 
is that a woollen yarn is obtained which is not as strong as worsted, 
and which depends for its coherence on the felting property of the 
wool. The minute serrations present on all wool fibres help the latter 
to interlock. With woollen threads a greater variety of cloth is pos- 
sible, and more varied effects may be produced than with worsted. 
The woollen cloth is, however, lighter and bulkier. 

The principal of weaving is the same for worsted yarns, woollen 
yarns, cotton, and other fibres. The wool and worsted threads have 
to be warped in the same way as cotton, and similar devices are used 
for varying the pattern, colour, and character of the cloth, whilst new 
weaves are continually being introduced. 

The size and development of the various branches of the wool 
textile industry in Italy are indicated by the following table: 




















No. of Spindles Spindles 

persons Combing | for carded | for combed |Mechanical| Hand 
Year employed | machines wool wool looms looms 

-1867 25,000 10 260,000 8,500 250 6,230 

1873 a 40 fe 28,000 1,000 ate 
1876 24,930 56 305,386 2,571 5,989 
1894 30,625 65 251,322 94,228 6,507 3,760 
1907 38,000 92 230,000 259,796 10,567 I,Q00 
1914 50,000 253 400,000 360,000 14,000 te 
1918 62,561 436 471,527 420,410 16,799 1,942 
1923 ae 555 550,000 500,000 19,000 ae 
1927 80,000 630 600,000 550,000 21,000 
1933 77,000 850 580,000 630,000 21,000 





The scouring processes in Italy usually take place in buildings 
adjoining the carding and combing mills, but there are also some 
independent scouring mills, the largest of which are in and round 
Biella. The increase in the consumption of wool has recently led to 
the increase in the number of establishments near the wool factories. 
A considerable number of factories also scour wool for mattresses. 
These factories, which belong to firms purchasing the raw wool and 
reselling it scoured, have recently developed in the ports of Genoa 
and Leghorn, but there are also important establishments in Rome, 
Trieste, Milan, and Castellammare di Stabia. This industry on the 
whole tends to be located near ports since much of the mattress wool 
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comes from Sardinia, Scotland, the Pyrenees, Arabia, and Asia 
Minor. 
The carbonizing of wool, waste, and inferior material is usually 
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Fic. 50. Wool industry, 1937 (number of workers per province) 


done in the carding mills. There are, however, some independent 
concerns which undertake only the carbonizing process. ‘These are 
located chiefly round Prato and deal with inferior wool, whilst in 
Biella there have recently been established mills which, besides 
carbonizing wool for their own use, work for other firms. 

Mills for spinning carded wool are widely scattered throughout 
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Italy. As these mills spin raw wool and wool waste, in addition to 
cotton and cotton waste, it is difficult to distinguish spindles for 
carded wool and wool waste from those for cotton and cotton waste. 
In 1932 it was estimated there were 580,000 spindles working carded 
wool. Of these Piedmont had 300,000, ‘Tuscany 100,000, Venetia 
85,000, Lombardy 61,000, central Italy 26,000, and south Italy 8,000. 
Most of the spindles for carded wool belong to weaving firms and 
are generally housed in adjoining mills. Altogether there are 400 
spinning mills. About a third of these, with 120,000-150,000 
spindles, are independently owned, the majority being in Biella, 
whilst the remainder, with 400,000 spindles, are controlled by the 
weaving, knitting, and carpet industries, 

The worsted section of the industry, although it has only developed 
more recently, is in a position to satisfy all present requirements. 
The combing mills either work on their own for outside firms, or 
are in connexion with the mills which spin the combed wool. In 1933 
there were 850 combing machines (838 being of the French recti- 
linear type and 12 of the English circular), of which 480 were in 
Piedmont, 168 in Venetia, 162 in Lombardy, and 4o in Liguria. 
There are another. 70-80 combing machines used for wool or wool 
waste, or artificial silk, or recombing combed wool. The output of 
the combing machines in 1932 was estimated at 55 million lb. 

The spinning of combed wool has developed considerably since 
the War of 1914-1918. In 1932 there were 653,000 worsted spindles, 
of which Piedmont had 360,000, Venetia 181,000, Lombardy 52,000, 
Liguria 10,000, ‘Tuscany 4,000, and Umbria 23,000. The larger mills, 
each with as many as 30,000 spindles, are in the provinces of Biella, 
Vicenza, and Brescia, and in the Val Sesia. Seven factories have 
300,000 spindles between them. Six of these (Tollegno, Grignasco, 
Borgosesia, Fratelli Bona, Valdagno e Maglio, Gavardo) are in the 
Consorzio Filatori di Lane e Pettone combine. 

The Biella province has many medium- and small-sized mills in 
contrast to the Brescia and Vicenza provinces and the Val Sesia, 
where there are only large mills. In Biella the small spinning mills 
often adjoin medium-sized weaving establishments. The mills for 
spinning combed wool, however, are generally not controlled by the 
weaving mills but are worked independently by separate owners. 

The French system of spinning combed wool is used, whilst there 
are only about 61,300 spindles of the English type. None of the 
larger mills use the English system. 

Weaving mills are widely distributed throughout the country and 
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are almost entirely equipped with mechanical looms. In recent years 
there has been a great increase in the production of blankets, furnish- 
ing stuffs, woven felts, and men’s and women’s clothing materials, 
a special effort being made to produce fashionable and original de- 
signs. Several firms have specialized in high-class materials for 
women, which are particularly popular in foreign countries. The 
increased home demand for woollen carpets has given an impetus to 
the manufacture of machine-made carpets of oriental type. More 
characteristic is the production of hand-made carpets in southern 
Italy and Sicily. ‘The manufacture of felt and woollen cloth for 
industrial uses is also of considerable importance. In 1932 there were 
about 21,000 mechanical looms distributed as follows: Piedmont 
9,115 (7,000 of which are in Biella province), Venetia 4,215 (Vicenza 
and Verona), ‘Tuscany 3,727 (Prato and the Casentino), Lombardy 
3,104, and other regions 439. In addition there are a few thousand 
hand looms scattered throughout central and southern Italy. These 
work hard-wearing flannel, woollen material, and blankets which are 
largely used by the peasant population. 


Regional Distribution 


The wool textile industry is generally located where hills and low- 
land adjoin each other, and especially where valleys from the hills 
open on to the lowland. Originally the rough hill-land was important 
for sheep grazing. In modern times, though local sheep have de- 
creased in importance as more wool has had to be imported, a site 
near.a sheep-rearing area is still usual and useful. The streams in the 
valleys, especially in the Alpine valleys, are important as they supply 
the soft water required for scouring, and also act, now particularly 
through the agency of electricity, as the driving force for the 
machinery. The foothills of the Alps often developed as wool manu- 
facturing areas as their soil was too infertile to encourage agriculture 
and water was abundant. 

In Piedmont the greatest development of the wool industry is in 
the province of Biella, which is outstanding in all the branches of 
the industry. There has been an important wool industry in Biella 
at least since the thirteenth century. It was the hardy nature and 
tenacity of the people, when all other means of livelihood failed, that 
led them to develop this industry, which flourished as there were 
few rivals in the vicinity. In 1757, before the Industrial Revolution, 
there existed 63 factories for woollen cloth in the province of Biella, 
as compared with 15 in the rest of Piedmont. Fine wool was even 
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imported from Bergamo to supplement the coarse local crop. ‘The 
mills in this province still tend to be small and scattered, and spinning - 
is more important than weaving though the province of Biella has 
more looms than any compartment of Italy. In the town of Biella 
itself there are at least 53 mills employing over 60,000 persons. In 
the surrounding country the mills are generally in the valleys, 
especially where they debouch on to the high plain, and particularly 
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Fic. 51. Wool towns of the Biella region 


between the F. Elvo and F. Sesia (Fig. 51). The most important 
mills in the narrow Val d’Elvo and on the neighbouring hills are at 
Sordevolo, Pollone, Occhieppo Superiore, Occhieppo Inferiore, and 
at Mongrando, in a tributary valley. Adjoining Biella, in the densely 
populated Val Cervo, there are mills at Sagliano Micca (3), Miagliano, 
Andorno, Cacciorna, Tollegno (3), Pralungo, Cossila, Chiavazza, 
Biella Gaglianico, and Vigliano Biellese (washing, combing, and 
carding). The principal mills in and near the narrow, densely popu- 
lated valley of the Strona, a tributary of the Cervo, are at Camandina, 
Callabiana, Pettinengo, Pistolesa, Mosso S. Maria, Croce Mosso, 
Valle Mosso (at least 2 combing mills and 11 weaving mills), Strona, 
Crosa, Lessona (9 mills), and Cossato (9). In and near the winding 
Val Sessera the most important mills are at Trivero (6), Portula, 
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Coggiola (spinning and dyeing), Flecchia, Pray (3 mills), Crevacuore, 
and Guardabassone. The Fratelli Fila company, with mills at Coggiola, 
Cossato, and Portula, has 35,000 spindles and 280 looms, whilst the 
principal company at Tollegno has 38,000 spindles. The rest of | 
Piedmont has comparatively few large wool centres. Turin (weaving 
and spinning; manufacture of blankets) and Grignasco are important, 
whilst there are also mills at Ivrea, Vercelli, and Castellamonte. 

Venetia takes second place in most branches of the wool industry. 
Venezia Euganea has over 1o per cent. of the total Italian spinning 
capacity and g per cent. of the weaving, the greatest concentration 
being in the province of Vicenza, where, in 1932, there were 150,000 
spindles for combed wool and 6,000 looms. The majority of the mills 
are situated at the mouths of the Alpine valleys, in the Alpine foot- 
hills, and on the high plain. The most important centres are at 
Verona (S. Michele Extra), Arzignano (spinning), Valdagno (over 
4,000 persons employed in the industry), Vicenza, Torre Belvicino, 
Schio (large weaving mills), Thiene, Feltre, Bassano del Grappa 
(spinning), and Udine. The mills at most of these places were, until 
quite recently, small, and only manufactured material for local con- 
sumption. Mulls not so well located under modern conditions have 
remained small, and still produce rough woollen cloth for local 
consumption. The modern industry has mainly developed in towns 
of moderate size where female labour is cheap. Local wool is no 
longer adequate and wool, especially fine wool, has to be imported. 
The port of Venice is conveniently near, whilst the Vicenza province 
is well served by road and railways crossing the Northern Plain. 
The Lanificio Rossi, with mills containing 115,000 spindles and 2,500 
looms, is the largest company in the compartment and employed 
9,000 persons in 1939. Its principal mills are at Schio, where cloth 
for uniforms is woven, and its others are at Torre Belvicino (blankets), 
Dueville (wool-combing and weaving), Vicenza (sorting, washing, 
and combing), Piovene Rochette (combing, dyeing, and printing), 
and Marano Vicentino (weaving). Felt is made at Schio and Porto 
Marghera. In Venezia Tridentina mills are almost exclusively in the 
Alto Adige, where the most important are in Brunico, Bolzano, 
Bressanone, and Chiusa. The wool industry in Venezia Giulia has 
recently been ousted by the cotton enue try, but Trieste remains as 
a minor centre. 

The Lombardy wool industry normally holds third place among 
the compartments. Lombardy, however, accounts for about 20 per 
cent. of the spinning and weaving capacity of the whole country. The 
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weaving mills, with the exception of five, are small. The greatest 
production is of woollen cloth, flannel, and blankets, although several 
of the larger establishments manufacture materials for women’s cloth- 
ing. ‘The most important woollen mills are usually in the larger towns 
at the mouths of the Alpine valleys or immediately north of Milan, 
itself a considerable centre. The principal mills north of Milan are 
at Monza (all branches of the industry with emphasis on wool waste 
and the weaving of upholstery fabrics), Novate Milanese, Desio, 
Verano Brianza, Brughiero, and Paderno Dugnano. The Lanificio 
Targetti, with mills at Verano and Desio, has 12,000-14,000 spindles 
and 300 looms. The foothill towns of Bergamo and Brescia are also 
centres of the industry, with Gandino (2,500 workers, mainly weavers) 
and Gavardo respectively in the valleys behind the towns. The 
Lanificio di Gavardo, the largest spinning firm in Lombardy, has a 
mill with 45/50,000 spindles. At Marone on Lake Iseo blankets and 
felt for paper-mills are manufactured. Other centres include Voghera, 
Mortara (large combing establishment; carpet manufacture), Lodi 
(spinning and weaving mills), and Manerbio. Originally the industry 
depended on local wool, but now the bulk of the home-produced wool 
comes from the Peninsula. 

Tuscany has the third greatest number of power looms, whilst 

Leghorn is important as a mattress-making centre. ‘The wool industry 
- was very important in this area during the twelfth century when 
Lucca was the chief centre. The industry soon spread to Florence, 
but declined after the Renaissance. It revived, however, after the 
union of Italy, and to-day there isa flourishing wool industry, particu- 
larly in the valleys and basins of the region. Prato, in the Florence 
basin, is one of the principal woollen centres in Italy. Here there are 
about 180 mills as well as domestic workshops. Woollen thread and 
cloth are the main manufactures. Woollen mills are also fairly 
numerous in the valleys leading into the Val di Chiana, especially at 
Arezzo and near by at Bibbiena, Castiglion Fiorentino, and Monte- 
varchi. The industry at Siena is also quite large. 

Liguria is important for its mattress-making, although in Genoa 
and its suburbs many branches of the industry are undertaken. ‘The 
import of wool at Genoa has led to the growth of the mills in the 
neighbourhood. 

In the rest of Central and Southern Italy, although almost one- 
quarter of the Italian wool crop comes from the south, wool is worked 
generally as a cottage industry and the finished goods are only used 
locally. It is unusual for a weaving establishment to have as many as 
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ten power looms, whilst handlooms are still frequent. There are, 
however, some larger mills near the Adriatic coast between Rimini 
and 'Termoli. Iesi is a weaving and Lanciano a spinning centre, 
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Fic. 52. Cotton industry, 1937 (number of workers per province) 


whilst small carding plants and spinning and weaving mills are at 
Ancona and Ascoli Piceno. Other centres in this coastal strip are 
Termoli, Chieti, Fara San Martino, Pescara, and 'Teramo. In central 
Italy there are mills at Terni, Spoleto, Perugia, and Foligno in Umbria 
and at Isola del Liri (paper-makers’ felt), Alatri (cloth for uniform), 
Arpino, Sora, Rieti, Viterbo, Bagnoregio, and Sutri in Latium. In 


MANUFACTURING INDUSTRIES: 269 


southern Italy the principal centres are at Polla in Campania, Aquila, 
Castel di Sangro, Boiano, and Isernia in Abruzziand Molise, and 
Lagonegro (wool-carding and dyeing), Castelluccio Inferiore (spin- 
ning), Episcopia (2 spinning mills), Bella (spinning), Avigliano, and 
Civita (3 spinning mills) in Lucania. The largest mills in Calabria 
are in the mountains, especially on the edge of the Sila at Caropoli, 
Acri, $8. Giovanni in Fiore, and Cardinale. 


COTTON 


Cotton has been worked in Italy since Renaissance times, there 
being in 1549 an experimental factory for the manufacture of fustian 
in the university of Milan. The growth of the industry following 
the Industrial Revolution was, however, slow. The first mechanical 
spinning machine was introduced in 1808 and the spinning jenny in 
1823. The first power-mills were founded in 1812 at Gallarate, and 
in 1819 at Varano, followed by mills at Montorio Veronese and 
Legnano (1834). The cotton industry then took firm root in Lom- 
bardy and Piedmont, and to a lesser extent in Liguria and in southern 
Italy, notably in Campania, where cotton-growing had been started 
in Napoleonic times and had been encouraged by the Bourbons. 
_ Since the unification of Italy the development of the industry has been 
more rapid and the only interruptions to its progress have been caused 
by the War of 1914-1918 and the imposition of sanctions in 1935. 
Sanctions confirmed the Government in its policy of self-sufficiency 
which led to the substitution of other fibres for cotton and the increase 
of the country’s own production of cotton. By 1935 other fibres had 
replaced cotton to the extent of about 20 per cent. of the production 
of cotton goods, whilst the area under cotton increased from 9,800 
acres in 1936 to 150,000 acres in 1941. Cotton is now grown 1n Sicily 
in the province of Caltanissetta, where Mazzarino, Caltanissetta, 
Sommatino, Villalba, and Monteberce are the chief centres; in the 
province of Agrigento round Sciacca, Ribera, and Menfi; in the 
province of Ragusa with the chief centres round Biscari, Vittoria, 
Camerina, and Comiso; and in the province of Syracuse near Pachino, 
Noto, and Melilli. On the mainland cultivation is largely confined 
to the provinces of Foggia and Salerno. The quality of cotton pro- 
duced is not high, the staple being very short. 

The home market for cotton goods in each of the years 1937 and 
1938 consumed about 110,000 tons of raw cotton, of which the home 
production was calculated to amount to only 17,000 tons or about 
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16 per cent. of home requirements. In addition the export trade in 
the same year consumed about 55,000 tons of raw cotton. Italy had, 
therefore, to import a high proportion of raw cotton (about 149,000- 
166,000 tons in 1937-1938), which made her the fourth largest im- 
porter in Europe. The chief sources of supply were the United States, 
Egypt, British India, Brazil, and Turkey. The importance of the 
cotton industry can be gauged by the fact that in 1938 Italy was, after 
_ Great Britain, the greatest producer and exporter of cotton goods in 
Europe. 

In recent years the structure of the Italian export trade in cotton 
manufactures has changed. Until 1929 finished goods were the chief 
exports, but since 1929 these have been partly replaced by exports 
of yarn, which have somewhat increased. The reason for this change 
appears to be due to the movement throughout the world towards 
national self-sufficiency. ‘The countries which formerly provided 
markets for Italian goods have begun to set up their own industries and 
to manufacture cotton goods for themselves from imported yarns. 
This practice, which requires less technical skill than the manu- 
facture of yarn itself, helps to explain the increased Italian production 
of yarns. Italian exports of cotton goods represent about 6 per cent. 
of world exports. 

The home market is now more important for the Italian cotton 
industry than the export market, and on an average consumes 70 per 
cent. of the cotton goods produced. Generally it may be assumed 
that the annual consumption per capita of cotton goods in Italy 
amounts to about 64 Ib. 


Processes 


Cotton comes to the mills in bales. These are opened by a bale 
breaker and then sent to the mixing room, where the fibres are pulled 
apart and spread out. In various opening machines the fibres are 
picked and cleaned from all dirt and leaves, whilst they are further 
cleaned and formed by the scutching machine into broad rolls or laps 
of uniform weight and density ready for carding. The laps are carded 
by passing through rollers covered with steel points which comb the 
fibres so that they lie parallel in a flat tape of cotton-wool known 
as a sliver. If fine yarns are required, the sliver-lap and ribbon- 
lap machines combine a number of slivers and prepare them for the 
combing machine, which separates the long fibres from the short. 
The ensuing drawing process, both for fine and ordinary cotton, 
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combines a number of slivers into one riband and attenuates it. 
Next the sliver is stretched thinner and thinner on slubbing, inter- 
mediate, and roving frames, and then loosely twisted and wound on 
bobbins. The cotton is then spun into thread or yarn, usually on 


Raw cotton in bales 
dust <——_______—_———Bale breaker 
waste<———______________———_M xing room 
waste <-—__________—__———_Op ening machines 

Scutchers (intermediate and finishing) 
waste Carding machine 


(Fine thread) 





Sliver-lap machine 
Ribbon-lap machine 











waste<- Combing 

Slubbing frame 

Tnrcomedinee frame 

Roving frame 

Spinning frames 

van 

Warping and Doubling Other processes 
sizing preparatory to 


ae weaving 


Weaving or knitting looms. 


a ring spindle, though self-acting mules are sometimes used. The 
ring spindle generally produces coarser material than the mule, but 
it is more easily operated and less skilled labour is required. Ring- 
spinning requires much moisture to keep the yarn pliable. 

Yarn as delivered by the spinning machine is unsuitable in both 
form and condition for immediate conversion into cloth. Certain pre- 
paratory processes, which vary in their nature and extent according 
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to the style of yarn and cloth to be woven, are still necessary. 
The most usual are warping and doubling. Threads to be used as 
the warp—that is, the threads which are to run from top to bottom 
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Fic. 53. Cotton spindles (number per province) 


on the weaving loom—are wound on warping bobbins, strengthened 
on warping beams, and sized with hot sago or flour paste. Yarn for 
coloured goods is bleached or dyed at some stage of the warping 
process, usually before sizing. ‘The doubling process, which twists 
two or more threads together and winds them on bobbins, gives the 
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thread a greater elasticity, strength, and smoothness than single 
threads of equal counts. Hence it is more suitable for sewing pur- 
poses, crocheting, knitting, hosiery, lace, heald yarns, fancy threads, 
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Fic. 54. Cotton looms (number per province) 


and for the warps of strong heavy fabrics such as fustians, sail-cloths, 
and quiltings. ‘The finished yarn is sent to the weaving mills or knit 
goods factory. Bleaching, dyeing, printing, and mercerizing usually 
take place after weaving. 
Cotton waste is prepared and spun by different types of machines. 
A 6000 J 
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Distribution of Cotton Mills 


In 1930 there were in Italy 993 cotton firms which owned 1,250 
mills (2,150 mills in the United Kingdom). The following table 
indicates their distribution: 











Firms Mills 

Number % Number oa 
Piedmont. : 203 25 248 20 
Liguria . : 43 4 50 4 
Lombardy : 628 64 799 64 
Venetia . : 45 4 62 5 
Central Italy . 50 5 61 5 
Southern Italy . 24. 2 30 2 


The various processes of the industry in Italy, in contrast to the 
rest of Europe and to the Italian silk and wool industries, are fre- 
quently carried on close together, sometimes even in the same 
buildings, and are often controlled by the same firms. The following 
table indicates the number of establishments in 1930 in the various 
stages or branches of the industry. 


Pied- Lom- Central | Southern 

mont | Liguria | bardy | Venetia | Italy Italy 
Spinning . 61 20 go 21 8 5 
Doubling and Poe 61 17 108 22 14 8 
Weaving . : ; 150 Zr 592 33 a6 19 
Bleaching. 5 ; 28 8 63 II 7 II 
Mercerizing . : 24 ie 37 5 4. a 
Dyeing . 40 8 75 23 26 13 
Waste spinning alse 30 ae 24. 5) ik I 

using wool) 

Printing . ‘ : 9 2 r3 I Sa I 


The 120 spinning firms had 205 mills with 5,540,000 spindles 
(United Kingdom, 43,000,000 in 1935). ‘There was only one establish- 
ment with more than 100,000 spindles, 29 with over 50,000, and 68 
with over 20,000. Spinning is for the most part concentrated in 
Lombardy and Piedmont. 




















eee Spindles 
mills Ring Self-acting Total 
Piedmont : 61 12713052 269,810 1,540,862 
Liguria. —. : 20 156,342 51,026 207,368 
Lombardy ; go 2,316,024 271,207 2,587,421 
Venetia. ; ay 499,674 166,012 665,686 
Central Italy : 8 179,220 9,216 188,436 
Southern Italy . | 5 211,906 48,726 260,623 
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Doubling and warping usually take place near the spinning mills. 
The number of doubling and warping establishments has increased 
from 128 in 1920 to 230 in 1930. The spindles for doubling and 
warping numbered 20,000 in 1876, 700,000 in 1921, and 1,013,569 
in 1930. In the latter year Piedmont had 61 establishments and 
_ 293,303 spindles, Liguria 17 and 65,860 respectively, Lombardy 108 
and 411,136, Venetia 22 and 117,456, central Italy 14 and 78,776, 
and southern Italy 8 and 47,038. 

There are 62 mills for spinning cotton waste and wool, with 105,000 
spindles, mainly in Piedmont and Lombardy. 

In 1930 the 740 weaving firms, which produced cotton or pre- 
dominantly cotton goods, owned 850 mills with about 150,000 looms 
(United Kingdom, 587,000 looms). The weaving industry is more 
concentrated than the spinning industry, the greater part being on 
the high plain in Lombardy, chiefly in the provinces of Milan, Varese, 
and Bergamo. The number of hand looms is now small. Automatic 
and semi-automatic looms equipped with a battery of yarn bobbins 
which are automatically fed into the shuttle are being adopted. No 
stoppages are, accordingly, necessary for the insertion of fresh yarn in 
the shuttle, so that many more of these looms can be attended by one 
weaver. In 1930 only 4 weaving mills had more than 1,500 power looms, 
12 had more than 1,000, 29 more than 700, and 36 more than 500. 











No. of Looms 

mills | Power Hand Total 
Piedmont. g 150 31,212 564 a0770 
Liguria . d 21 2,670 51 272% 
Lombardy - | 592 97,397 1,726 99,123 
Venetia . ; 33 7,268 52 7,280 
Central Italy . a5 3,471 929 4,400 
Southern Italy . 19 4,696 4 4,700 


The following table gives an idea of the scale and the distribution 
of the bleaching, mercerizing, and dyeing branches of the industry: 


| Machines | 




















Mercerizing Dyeing 
for tassels, | — 

Bleaching | Machines | Machines | skeins, and | Vats for | Vats for 

apparatus | for yarn | for cloth bobbins yarn cloth Figgers 
Piedmont . 104 40 7 95 411 56 166 
Liguria . ; 88 ae 24 9 83 ae , I 
Lombardy . 370 45 29 82 544 83 789 
Venetia . ‘ 42 9 Se 2 II5 “ahs 38 
Central Italy . 23 a 2 2 148 ues r7 
Southern Italy 27, 10 wi 20 102 3 : 
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Printing is undertaken in 26 factories, with a total of 165 machines, 
in addition to which are some machines for hand-printing. 
Sewing-thread is made in 30 mills mainly located in Tuscany. 
About 150,000 spindles are employed in this branch of the industry. 
About 256,000 persons are generally employed in the cotton in- 
dustry. Spinning, including doubling, the spinning of cotton waste, 
and of sewing-thread, employs 3,500 foremen and 100,000 workers; 
weaving employs 2,000 foremen and 121,000 workers, and the finish- 
ing processes 400 foremen and 29,000 workers. Of the total number 
of persons employed 25 per cent. are men, 68 per cent. women, and 
7 per cent. young persons over 15. In the spinning industry 80 per 
cent. are women, whilst in the finishing processes men are pre- 
dominant. Lombardy employs 57 per cent. of the cotton workers, 
Piedmont 25 per cent., Venetia 8 per cent., Liguria 2-4 per cent., 
central Italy 4:1 per cent., and southern Italy 3-5 per cent. The 
clerical side of the industry employs an additional 15,000 workers. 


Regional Distribution 


Italian cotton mills were originally established on railways or roads, 
usually near or leading to the ports at which the raw cotton was im- 
ported. Modern and widespread improvements in the transport 
system have, however, widened the choice of location, especially in 
northern Italy. Water power to drive the spindles and looms was 
another important factor in determining the early location of the 
cotton mills. Now, however, that hydro-electric power is generally 
available throughout the Northern Plain, water has lost much of its 
locational importance though it is quite essential for processing the 
cotton. The industry accordingly tends to be concentrated in the 
Northern Plain and in the Alpine zone where abundant soft water 
is available and the flow of the rivers is less seasonal than in central 
and southern Italy. ‘The labour supply has also, from its earliest 
years, greatly influenced the location of the industry. A high per- 
centage of the cotton workers are women. Cotton mills, therefore, 
have tended to grow up where other textile industries already existed, 
so as to obtain persons skilled in textile working, or in zones where 
there are occupations for men but not for their women folk. In view 
of these various influences it is not surprising that the majority of 
cotton mills are located in the Alpine foothills and on the high plain 
of Lombardy and Piedmont. 

In Lombardy the cotton industry is widely scattered but is particu- 
larly concentrated in the provinces of Milan, Varese, Como, and 
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Bergamo, the mills being generally situated along main routes in the 
Alpine foothills or on the high plain at places where water is abundant. 
In several districts the distribution of the cotton mills is particularly 
dense. ‘The first and most important of these is enclosed on the west 
by the F. Ticino and Lake Maggiore, on the north by the Swiss 
frontier, on the east by the Milan—Varese road, and on the south by 
Road 11 between Milan and the F. Ticino, south of which the plain 
is too intensively irrigated to permit large factories. In this region 
though there is nota commune (II, p. 492) without some kind of cotton 
mill, they are most numerous along Road 33 between Lake Maggiore 
-and Milan. Here Gallarate has about 40 cotton mills (the majority for 
weaving), Busto Arsizio about 70 (largely weaving), Legnano about 
20 (spinning and weaving), and Milan itself is reported to have 100 
mills. In Milan the Cotonificio Benigno Crispi has a mill with 87,000 
spindles and 1,170 looms, and the Cotonificio Bresciana Ottolini has 
go,000 spindles. Magnago and Parabiago are less important centres. 
_'The second region is in the Valle Seriana above Bergamo where there 
are 10 of the largest cotton spinning mills in Lombardy, with 500,000 
spindles between them. The principal mills are at Clusone, an im- 
portant centre of the industry. Vertova, Casnigo, Cene, Gazzaniga, 
Leffe which specializes in bedspreads, Albino, Ranica, and Torre 
Boldone. ‘The 4 mills belonging to the Cotonificio Valle Seriana have 
167,000 spindles and 2,000 looms, whilst a mill belonging to the 
Manifattura di Gazzaniga has 83,000 spindles. The third important 
region is in the Brianza hill zone in the triangle between Cantu, 
Monza, and Brivio. Cotton mills are numerous here, though they 
are more scattered than in the first region. The most important 
centres include Carate Brianza, Monza (more than 30 weaving mills), 
Seregno, Besana Brianza, Agrate Brianza, Sovico, Albiate, and Renate 
Brianza. ‘Though with fewer factories than the Brianza hill zone, the 
triangle of low hilly country between Sesto S. Giovanni, Brivio, and 
_ Vaprio (on F. Adda) is a fairly important cotton region. Como, Lecco, 
and Vallasina are large centres independent of the main region. 
Round Bergamo as well as in the Valle Seriana there are numerous 
cotton-mills, those at Palazzolo being particularly important. Brescia, 
at the edge of the foothills, is another centre. Outside these regions 
the most important mills in the low plain are in Lomellina to the 
south of Mortara, Vigevano and Lodi, round Cremona, along the 
banks of the F. Oglio, and at Mantua, where there is a notable factory. 

Although in Italy cotton spinning and weaving mills are often 
owned by the same firms and are adjacent to one another, cotton 
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spinning is most intensively carried on round Milan, especially north 
of the town, and in the Valle Seriana, whilst the weaving industry 
is predominant near Milan along Road 33, on the shores of Lake 
Maggiore, and near Varese. Lombardy produces various types of 
fine goods, patterned cloth, printed material, handkerchiefs, pique, 
velvets, satin, dyed piece goods, damask, raw bleached and un- 
bleached materials, poplin, Oxford shirting, and bombazine. 

In Piedmont, the second most important cotton-producing com- 
partment, the mills are usually, as in Lombardy, on the Alpine foot- 
hills, especially where a river or stream debouches on to the Plain 
and water is abundant. Cotton mills are most numerous in the con- 
tinuation of the Varese—Milan region of Lombardy along the west 
shore of Lake Maggiore and on the shores of Lake Orta. Here the 
most important centres are Casale Corte Cerro, Gravellona Toce, 
Pallanza, Intra, Arona, Baveno, and Omegna. ‘Turin has about 20 
mills and is one of the five major Italian centres of the cotton industry. 
Other cotton centres on the Plain include Novara, Galliate, Vercelli, 
Alessandria, and Tortona. One mill at Galliate has 67,000 ring 
spindles, 4,700 doubling spindles, and 2,629 looms. ‘There are also 
cotton mills in the wool-producing centres at the junction of the 
Alpine foothills and the Plain. The most notable of these cotton 
centres are Pinerolo, Piasco, Ivrea, Biella, Occhieppo Inferiore, 
Adorno Micca, Trivero, Valdengo (cotton waste), and Cuorgne, which 
is outstanding. Other important mills are at Luserna and Perosa 
Argentina, in Alpine valleys, and at Rivarolo Canavese on the high 
plain. The mills at Perosa Argentina and Rivarolo Canavese are 
owned by the Cotonificio Valle di Susa which owns 400,000 ring 
spindles and 15,000 doubling spindles. The foothills of the Mon- 
ferrato hills have some cotton centres of which Chieri, with at least 
6 weaving mills, is noted for its sheeting and furnishing fabrics. 

In Venetia the chief cotton centres are usually found on or near 
the Alpine foothills or the edge of the Istrian plateaux where there 
have been other textile industries for a considerable time. ‘The 
principal centres are Verona, Lonigo, Arzignano, Vicenza, where 
there is a mill with 58,000 spindles and 1,800 looms, Schio, Chiup- 
pano, Thiene, Montebelluna (at least 4 mills), Gemona, Udine (sewing- 
thread), Gorizia, Ronchi dei Legionari, Monfalcone, Trieste, and 
Aidussina. Other centres are Pordenone and Cordenons on the 
Tagliamento morainic amphitheatre, and Rovigo, Porto Marghera, 
and Castelfranco Veneto on the Plain. Cotton damask is manu- 
factured at Venice and at Bolzano and Trento in the Adige valley, 
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whilst Pergine has a small cotton industry as well as more important 
wool and silk mills. In Venezia Giulia cotton has gradually en- 
croached on the territory of the silk and wool industries. The fact 
that the raw cotton is imported at Venice might have been expected 
to lead to the development of the industry close at hand. This, 
however, has not happened, largely because the area around Venice 
is intensively cultivated, and its population is not so interested in 
textiles as those of the hills where agriculture is difficult. 

In Liguria, in marked contrast, the cotton industry is mainly near 
and around Genoa where the raw cotton is imported. The principal 
suburbs in which cotton is worked are Corigliano Ligure, Pegli, Pra, 
Rivarolo Ligure, and Voltri, whilst there are also mills along the sea- 
board at Novi and Ventimiglia. 

The Peninsula. 'The cotton industry of Tuscany is on the plain of 
Pisa and in neighbouring regions, which are traditional centres of 
wool and silk working. Cotton is imported through Leghorn, and 
then forwarded by road and rail to the chief centres of spinning 
and weaving at Pisa, Cascina, Pontedera, Lucca, Massa Carrara, and 
Capannori. Sewing-thread is a speciality, and the Cucirini Cantoni 
Coats have a large spinning mill for sewing-cottons in Lucca. 

The Adriatic coastal strip, though not an important cotton manu- 
facturing region, has a cotton-spinning industry in the hill towns of 
Macerata and Ascoli Piceno, and a weaving industry at Iesi, whilst 
Lanciano and Ortona are smaller centres. In Bari and its neighbour- 
hood there are several spinning mills and some dyeworks. 

In southern Italy Campania has since the time of the Bourbons 
been a minor cotton-growing area. This development was followed 
by the building of cotton mills, and the import of raw cotton from 
North America and India to the ports of Naples and Salerno. ‘The 
principal mills to-day are near the two ports and include Naples, 
Frattamaggiore, Poggioreale, Pellezzano, Sarno, Angri, Nocera 
Inferiore, Salerno, and Caserta. The mills of S.A. Manifatture 
Cotoniert Meridionale at Naples have 300,000 spindles and 
3,890 looms. 

Sicily, although the most important cotton-growing region in 
Italy, has only a small weaving industry near Palermo and at Catania. 


RAYON 


Italy has an important place in the production of rayon and staple 
fibre. She was the fifth largest producer of rayon in the world in 
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1938, and the third largest producer of staple fibre, as indicated in 
the following table: 


Continuous Filament Rayon Rayon Staple Fibre and Waste 
4 T1938 1939 1938 1939 
lb. Ib. lb. Ib. 
U.S.A.. 242,500,000 331,200,000 31,800,000 53,000,000 
Japan . 209,600,000 228,000,000 355,000,000 307,000,000 
Germany 143,000,000 155,000,000 360,000,000 400,000,000 
Italy 102,250,000 I1I,000,000 180,750,000 180,000,000 
Great Britian. 107,400,000 115,630,000 33,800,000 63,740,000 
France . 72,950,000 65,000,000 16,000,000 12,500,000 




















About half of Italy’s production of rayon and staple fibre is ex- 
ported. Rayon and staple fibre mainly went to Germany, India, and 
Mexico; rayon and staple fibre waste to Germany and the United 
States; woven goods to Italian possessions and the Netherlands; and 
mixed goods of rayon, staple fibre, and other textiles to Italian 
possessions and the United States. 

The first factory in Italy for the production of rayon was established 
in 1908. Some years later experimental factories were set up, but 
these did not produce enough rayon to be of much commercial value, 
the total output in 1913 being only about 330,000 lb. Since the War 
of 1914-1918 the industry has progressed considerably, especially 
after 1925. ‘The development has been based on the export trade, as 
home consumption has been small. ‘The production of rayon and 
staple fibre was trebled between 1926 and 1931 and increased from 
71,500,000 lb. in 1932 to 283,000,000 Ib. in 1938. A further increase 
was planned before 1940 aiming at an output of 220,000,000 lb. of 
rayon and 440,000,000 lb. of staple fibre annually. The number of 
spindles increased from 89,857 in 1929 to 153,334 in 1938, whilst 
the number of workers decreased from about 40,000 to about 28,000. 
In 1938 about 736,000 weaving looms were employed in the industry. 

About 93 per cent. of Italian production in 1937 was by the viscose 
process, just under 7 per cent. by the acetate process, and a very 
small proportion was by the cuprammonium (Bemberg) process. In 
1939 the largest acetate mill in Europe was in Italy. 


Processes 


Wood or reed pulp, usually in sheet form, is the raw material for 
viscose. ‘The sheets of wood or reed pulp are steeped in caustic soda, 
and then the resulting cellulose is passed into a milling machine 
which tears it into small pieces called ‘crumbs’. The crumbs are then 
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churned together with carbon until they take the shape of balls, 
which are sticky to touch, orange-coloured, and known as xanthate. 
The xanthate is mixed with caustic soda and stirred until it becomes 
a homogeneous solution, known as viscose, which is then stored in 
tanks to mature until ready for spinning. The viscose is then pumped 
through nozzles with a number of holes corresponding to the number 
of filaments required in the yarn into an acid bath where it coagulates. 
The resulting yarn is led into a pot rotating very rapidly. Centrifugal 
force throws the thread into the side of the pot, where it accumulates 
into a circular cake. ‘The latter is then reeled into hanks which are 
washed and bleached. After drying and conditioning the yarn is 
graded and sold ready to be spun and woven. 

By the acetate method high-grade pulp or cotton lint is treated with 
acetic anhydride and strong acetic acid. The popular ‘celanese’ 
fabrics are made of this rayon. Staple fibre is produced from the 
same materials as rayon, but instead of being made in continuous 
filaments is cut into short staples so as to be suitable for spinning on 
cotton and worsted machinery. 

In recent years Italy has made great efforts to become self- 
supporting in cellulose pulp for the rayon and staple fibre production. 
The bulk of the pulp supplies before the present war were still im- 
_ ported from Scandinavia, but domestic supplies derived from Arundo 
donax (a species of reed growing plentifully in the Udine district) 
now contribute about 88,000,000 Ib. out of a total annual require- 
ment of almost 506,000,000 Ib. In addition it is now believed that 
a further 44,000,000-66,000,000 Ib. is produced from home-grown 
beech-wood, although it is reported that there are further large 
planned increases in reed production and pulping capacity. 

The rayon and staple fibre industry is largely controlled by ‘Snia- 
Viscosa’ (Societa Nazionale Industria Applicazioni Viscosa Anonima) 
with its headquarters in Milan, ‘Chatillon’ S.A. Italiana per le Fibre 
Tessili Artificiale with its headquarters in Chatillon, and the Cisa 
group (Commerciale Italiana Seta Artificiale) with its headquarters 
in Rome. There are also several other smaller concerns. All these 
companies own a number of spinning mills. The Snia-Viscosa is the 
largest company and had in 1935 a production of 81,400,000 lb. and 
a capital of 345 million lire. Its principal mills are in Piedmont near 
Turin and in Lombardy in and north of Milan. Besides producing 
rayon this company manufactures ‘lanital’, a synthetic wool made from 
casein. ‘The Chatillon company had in 1935 a capital of 100 million 
lire and produced 18,700,000 lb. Its principal mills are in Piedmont. 


~ 
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The Cisa group operates mainly round Turin, Rome, and Naples. 
The ‘Italrayon’ association, with its headquarters in Milan, controls 
the foreign marketing. 

Most of the rayon spun is generally worked in conjunction with 
other fibres and only a small quantity of pure rayon goods is made. 
‘The weaving of rayon is often undertaken in the same mills as cotton 
or wool. 


Regional Distribution 


Since the rayon industry is of such recent growth, its location 
represents modern economic conditions more closely than many of 
the older textile industries. ‘The mills are almost invariably built 
near streams or rivers, since it is important to have an abundant 
supply of water for the various processes’as well as a source of power. 
Districts where other textile industries are situated are preferred as 
the rayon mills can use their waste and can obtain workers accustomed 
to spinning and weaving and other textile processes. ‘The proximity 
_ of chemical factories where the necessary chemicals can be obtained 
is also an asset. ‘he chief centres of the industry are in Piedmont 
and Lombardy, especially on the high plain near Turin and Milan. 
All the above-mentioned requirements are met in these districts, 
where there is also abundant labour, good communications, and 
readily available capital. 

In Lombardy there are mills in the more marginal centres of the 
cotton industry, which are mainly north of Milan, as well as in the 
city itself. Snia-Viscosa has spinning mills north of the city at 
Ceriano Laghetto, Desio, Varedo, Cocquio near Varese, Oggione 
south of Lecco, Milan, west of Magenta, and on the low plain at Pavia 
and Voghera. Lanital is made at Cesano Maderno, north of Milan. 
The Chatillon concern has spinning mills at Rho and Cusano Mila- 
nino, north of Milan, and at Pavia. 

In Piedmont the industry is located mainly near Turin and in the 
Val d’Aosta. Snia-Viscosa has spinning mills at Turin, Altessano, 
Venaria Reale (Plate 60), and Abbadici di Stura north of the city, 
and at Casale Monferrato at the foot of the Monferrato hills. ‘The 
Chatillon company has spinning mills at Chatillon and Ivrea in the 
Val d’Aosta, and at Vercelli. ‘The one Italian mill using the Bemberg 
process is at Gozzano near Lake Orta. The only mills in Venetia are 
at Cismon del Grappa, on the Brenta river, and at Padua. The mill 
at Padua belongs to the Snia-Viscosa group and produces rayon and 
staple fibre,and obtains its supplies of cellulose from the Snia-Viscosa 
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plant at Torre Viscosa (p. 345). ‘he only important mill in Emilia 
is at Forli, where rayon and staple fibre are made. 

In central Italy the Cisa group has mills at Rome and Rieti for the 
production of rayon and staple fibre, whilst there is also a mill at 
Aquila. In southern Italy Cisa has a large mill in Naples, and 
Chatillon a rayon mill at Polignano in Apulia. 


Hemp AND FLAX 


Italy is the second largest grower in the world of ‘true’ or ‘soft’ 
hemp. This is the finest variety grown and was used in countries 
with programmes of self-sufficiency as a substitute for cotton and 
flax. ‘The crop has, therefore, been very important to Italy. Output 
was low in 1931-1935, but the stimulus of artificially high prices, 
the assurance of a market in the home industry, and general govern- 
mental encouragement led to an increase in the area under cultivation 
and production. In 1931 about 53,000 tons were grown on 140,000 
acres. ‘These figures had increased in 1935 to 63,000 tons and 156,000 
acres, and in 1938 reached 109,000 tons and 225,000 acres. ‘[‘he 
cultivation of hemp in Italy normally follows roots and grain in 
rotation and in that order. ‘There are two principal areas where hemp 
is grown, firstly in Emilia around Ferrara, Bologna, and near Ravenna, 
. with small extensions in Venetia, and secondly on the plain of Cam- 
pania round Frattamaggiore and on the lower slopes of Vesuvius. 
The first area produces the better average quality and 60 per cent. of 
the total crop, but the best of the Neapolitan is finer quality (Fig. 15, 
Pp. 51). 

Italy is normally a comparatively small producer and consumer of 
flax, producing about four-fifths of her requirements, which were 
estimated in 1938 to be about 5,000 tons, the balance is imported 
from Belgium and Latvia. 

The following statistics indicate the scale of the flax and hemp 
industry in 1934 (a bad year) and 1938. 











Spindles Looms 
; 1934 1938 1934 | 1938 
Total number installed . ; 119,366 | 129,841 7,641 8,310 
- ms working . : 77,492 | 102,290 5,162 6,342 


There were, in 1930, about 24,000 persons employed in the 
industry, as well as 6,000 working the yarn for their own use. 
The major part of the hemp and flax industry is controlled by the 
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Linificio e Canapificio Nazionale of Milan, which produces about 
half of the Italian rope output and owns about 20 mills with a com- 
bined capacity of about 117,000 spindles and 2,000 looms. ‘The firm 
employs about 15,000 workers and is reported to produce annually 
5,000 tons of cord and rope and 15 million yards of hemp cloth, 
probably in part mixed with flax and cotton. ‘The firm also works 
imported hard hemp, and altogether consumes 30,000 tons of fibre 
and yarn a year. ‘The remainder of the hemp and flax industry is 
controlled by smaller firms. 

The mills for spinning and weaving hemp usually also work flax 
and sometimes cotton. The looms are almost without exception used 
for the other kinds of yarn as well. It is, therefore, not surprising 
to find the largest and most important hemp mills in the textile 
districts of Lombardy. ‘The weaving mills are generally north of 
Milan in the cotton towns (p. 277) and the spinning mills on the 
major watercourses of the compartment east of Milan, particularly 
on the Adda between ‘T'reviglio and Lodi. The Linificio e Canapificio 
Nazionale have g of their mills in Lombardy, and these have a com- 
bined capacity of 84,000 spindles and 1,020 looms, which represents 
about 50 per cent. of the country’s capacity. The most important 
centres in Lombardy include Milan and the neighbouring towns of 
Paderno, Dugano, Desio, Gallarate, Cerro Maggiore, Monza, and 
Vimercate! (group of weaving mills); Ponte S. Pietro,! Alme con 
Villa,! Cassano d’Adda,! and Lodi! on the Adda; Melegnano,' and 
S. Angelo Lodigiana on the plain immediately west of the Adda; 
Crema! (weaving) on the Serio; Pontevico' on the Oglio; and Con- 
cessio on the Mella. Rope walks are also numerous in the area north 
of Milan and on the Adda, the largest being at Cassano d’Adda.! 

Mills are also situated in the two main hemp-producing areas. In 
the Emilia region the mills at Bologna, Casalecchio di Reno, and 
Borgo Panigale work a variety of textiles, but chiefly hemp and flax. 
The mills at Casalecchio di Reno, Cento, Pioppe di Salvaro, and 
Viserta are the only ones owned by the Linificio e Canapificio, the 
rest being owned by smaller companies. Other hemp mills are at 
the lesser centres of 5. Giovanni in Persiceto, S. Giorgio in Piano, 
Pieve di Cento, Rho, Forli, and Ferrara, whilst ropes and nets, mainly 
for fishing-boats, are made at Bologna, Ferrara, Ravenna, Rimini, 
and 5. Mauro. ‘The industry has developed in Emilia partly because 
of the local demand for sacks for the cereals grown on the plain, and 
partly because of the local fishing industry. In Venetia the Linificio e 


* Mills belonging to Linificio e Canapificio Nazionale. 
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Canapificio has 3 mills, one each at Debba with 6,000 spindles and 
60 looms, at Montagnana in the hemp-growing region (3,000 spindles 
and 70 looms), and at Crocetta del Montello (5,000 spindles) in a 
textile region. Smaller hemp spinning mills are at Rovigo and 
Polesella, in the Rovigo hemp-growing district, and at Thiene, 
Vicenza, and Udine, all textile centres. Hemp rope is manufactured 
at Verona, Rovigo, Venice, and Pordenone. 

There are more hemp mills in Campania than in Lombardy, but 
most of them are very small and employ far fewer workers. ‘The 
majority of these small mills are near Frattamaggiore and 8. Maria 
Capua Vetere. 

Hemp is made into rope and cord in the ports of Istria. At ‘Trieste 
there is an establishment with over 100 employees for the manu- 
facture of rope and twine, as well as rope walks at Pola and Fiume. 
All along the coast from Grado to Fiume the traditional manufacture 
of fishing nets is still carried on. 

In Liguria the Linificio and Canapificio Nazionale have mills at 
Sampierdarena (Genoa), Borzoli, and Ronco Scrivia behind Genoa. 

The spinning and weaving of flax are carried on in Piedmont at 
Galliate near Novara, and special linen textiles, including table-covers 

and other linen products, are manufactured at Mongrando. 


JUTE 


Italy has toimport from India all the jute required for her industry. 
Imports in 1935 amounted to 57,000 tons, in 1936 to 42,000 tons, in 
1937 to 43,000 tons, and in 1938 to 40,000. In the latter year there 
were in Italy 30 spinning and weaving mills with over 87,000 spindles 
and 5,000 looms. 

Jute mills are located either in the major textile centres, especially 
those near important agricultural districts, or in the ports where 
raw material is imported. In Piedmont the largest spinning and 
weaving mill is at Borgo S. Dalmazzo, whilst jute is also woven in 
the Turin and Vercelli provinces. Sacks are made in Turin and 
Intra. In Lombardy jute mills are mainly in the cotton region north 
of Milan, which is itself a very important centre of the industry. 
Sacks are made at Milan, Varedo, Monza, and Guisano. In Venetia 
the mills are on the plain at Lendinara (spinning), Piazzola sul Brenta 
(spinning), S. Dona di Piave (weaving), and Venice. ‘Throughout 
the rest of Italy, with the exception of the mill at Terni, which 
employs 600 persons, and the spinning and weaving mill at Lucca, 
the mills are at ports or near the coast. There are mills in Liguria 
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at Genoa, Voltri, and Spezia (spinning and weaving); in ‘Tuscany 
near Pisa and Leghorn, and at Lucca and Forno; in Venezia Giulia 
at Trieste, where a mill employs 500 persons and makes cloth and 
sacks; and near Naples. 

Linoleum with jute backing is made particularly in Umbria, where 
Narni is one of the principal centres. 


CLOTHING 


The clothing industry, as a whole, is relatively unimportant and 
concerned with the home market, although some branches, notably 
the manufacture of hats, are more famous and enter world trade. 
The clothing industry has naturally developed in the areas where the 
textile mills are most numerous, but tailors’ shops in the large towns 
and cottage industries are also locally important. 

‘The last economic census recorded 491,694 persons as employed 
in 191,408 clothing establishments. Large workshops or factories, 
however, are rare, the average number of employees in each estab- 
lishment being 3-5. About 3,500 factories are on a larger scale and 
employ 75,000. Of these factories 400 have an average of 50 em- 
ployees each, about 100 have 100-500 employees, and the remainder 
an average of 15 employees per establishment. 

Hats are the most important article of clothing exported. Many 
felt hats are exported to the United States, Britain, and France, 
whilst straw hats are sent to the United States, Argentina, Great 
Britain, and China. There are 12 factories which in normal times 
employ about 16,000 persons making felt and plush hats, anda further 
150 workshops make straw hats and employ about 3,500 persons. 

‘The manufacture of knit-goods and stockings is also on a consider- 
able scale. ‘he knit-goods are made of cotton, silk, and rayon, but 
wool is most popular and is used notably for ladies’ sports suits and 
bathing-dresses. Silk and rayon are very often mixed with other yarns. 
Special wools such as cashmir, alpaca, and angora are also popular. 
Vests and jumpers are made from various yarns. About 390 factories, 
of which 313 are in northern Italy, make knit-goods and employ 
about 18,500 persons. Both hand- and power-driven looms are used. 
Stockings for men, women, and children are made from silk, rayon, 
cotton, and wool. In 1934 there were 208 stocking factories employing 
19,341 workers. Altogether there are 2,000 factories with 30,000 
employees manufacturing suits for men, whilst 500 factories with 
10,000 employees manufacture ladies’ dresses as well as men’s suits. 

Lace-making is quite important, and there are about 70 factories 
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making machine lace, generally of cotton. Hand-made lace is im- 
portant locally, especially where its manufacture is traditional, and 
many of the patterns worked are famous. Lace is exported mostly 
to the United States, India, and Egypt. 

There are about a hundred button-making factories employing 
about 10,000 persons. Buttons, which are made from vegetable 
materials, cheese, celluloid, mother of pearl, bone, metal, china, 
plastics, glass, and many other materials, are exported normally to 
Great Britain, Germany, and Switzerland. 

Lombardy is the most important compartment in the clothing 
industry, with a third of the total number of the establishments. 
The industry centres round Milan, where all types of modern clothing 
for both men and women are manufactured, including corsets, braces, 
underwear, stockings, hats, jumpers, cardigans, ladies’ knitwear suits, 
ties, scarfs, gloves, waterproofs, umbrellas, lace trimmings, and em- 
broideries. The city has goo workshops with 20,000 employees, and 
is the main centre of the Italian industry. In the spinning and 
weaving towns north of Milan there are many clothing workshops 
which often employ only two or three women and generally make 
cotton goods, such as stockings, handkerchiefs, and ready-made 
clothing. In Gallarate there are 1,755 people employed in the industry 
‘and 1,715 in Busto Arsizio. Brescia is a centre of the cotton stocking 
and ready-made clothes industries. Silk goods are made in the Como 
district. Monza, one of the most important towns in the manufacture 
of felt hats, has over 20 factories, whilst the province of Pavia is im- 
portant for the manufacture of felt hats, especially of fezes and berets. 
There is a hat factory at Voghera with at least 260 workers; at Pavia 
one has 200 workers making hats, mostly for export, and another 
has 134 employees; at Mortara a factory employs 200 persons and 
manufactures fezes for export. Several stocking factories are also con- 
centrated in the Pavia province. The largest are at Pavia, Voghera 
(1 factory employing 50 persons), and Mortara (1 factory employing 
over 70 persons). Other stocking factories are in the provinces of 
Brescia, Varese, and Bergamo. Machine-made lace is manufactured 
in the provinces of Milan and Varese, whilst the hand-made lace of 
Cantu is famed for its quality. Buttons are made in the provinces of 
Bergamo, Brescia, and Cremona. 

Piedmont has over 500 factories as well as numerous smaller work- 
shops, and takes second place after Lombardy in the production of 
clothes. ‘Turin with 400 factories and about 8,000 workers is the 
second city after Milan. here are four outstanding districts in the 
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industry, three of which coincide with the woollen regions round 
Turin, Biella, and Novara. The other district is near Alessandria, 
where there is a small silk industry. ‘There are 45 stocking factories 
in Piedmont, the majority of which are in the provinces of ‘Turin, 
Novara, and Alessandria. Biella, Intra, Alessandria, and Turin are 
the principal centres of the hat industry, and the provinces of Vercelli, 
Turin, and Novara have the greatest number of knit-goods factories. 
Turin is also an important lace-manufacturing city, whilst lace is 
made by hand at Cuneo, Novara, Varallo, and in the Val d’Aosta. 

The following statistics indicate the extent and distribution of the 
industry in the provinces of Piedmont. 





Number of Number of 
employees works 
Alessandria : ~ £5,083 4,058 
Aosta ; : : 1,258 ets | 
Cuneo... 5 ; 5,402 2,885 
"Novara. ; ; Ree: 1,037 
Turin : ; ee Horii 6,110 
Vercelli. : ; 7,457 2,182 
60,952 17,909 





’ Including part of the Biella region. 


In Venetia the clothing industry is on a smaller scale and is mostly 
carried on in workshops which rarely employ more than 5 workers. 
The most notable concentration of the industry in Venezia Euganea 
is at ‘I'reviso, Belluno, and Rovigo. Knitwear is made near and at 
Verona and in the provinces of Padua, Venice, and Vicenza. Silk 
stockings are manufactured at ‘T'reviso, as well as cotton hosiery 
which also comes from Breganze, Verona, and Vicenza. Lace-making 
and embroidery have continued to flourish as home industries since 
medieval times in the lagoon zone at Burano, Venice, Pellestrina, 
Caorle, and Chioggia. ‘The lace, which is most exquisite, has a con- 
siderable market in the tourist centres. In Venezia ‘T'ridentina there 
is a small clothing industry in Bolzano, whilst in Venezia Giulia the 
traditional lace-making is still carried on in Isola d’Istria and Idria 
sull’ Alto Carso. Trieste alone has an important clothing industry. 

In Emilia there are clothing industries in Bologna (5,502 employees), 
Ferrara (2,140 employees), Reggio (2,216 employees), and Parma 
(1,730 employees). ‘The workshops at these places pride themselves 
on their taste and style. Knit-goods are manufactured in the pro- 
vinces of Ferrara and Bologna, and buttons at Piacenza which, 
together with the output of the Bergamo province and of Palazzolo 
sull’ Oglio in Lombardy, controls the button industry. ‘The buttons 
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are made of vegetable material which has to be imported from tropical 
America or Eritrea. Emilia has an important straw-hat industry 
located round and near Modena, and at Loiano and Carpi. Fine lace 
with Byzantine and medieval designs is made at Bologna. 

Liguria has an important hand-made lace industry, the most 
notable centres of which are at Rapallo and 5. Margherita Ligure. 
Felt hats are made in Genoa and its suburbs. 

Tuscany is famous for its straw hats, which are manufactured at 
Leghorn, Empoli, Montaione, Castelfiorentino, Poggibonsi, Fucec-- 
chio, and in and around Florence. The ladies’ hats are particularly 
attractive and are world famous. ‘The knitwear industry is widespread 
in the provinces of Florence, Siena, and Arezzo. ‘Traditional em- 
broidery and lace making is still carried on in the compartment by 
the country women. 

Throughout the rest of central and southern Italy and Sicily the 
major factories are in such large towns as Rome, Naples, and Palermo. 
Elsewhere the industry tends to be limited to small country work- 
shops with less than 5 employees, engaged often in the manufacture 
of some regional speciality. 


METALLURGICAL AND ENGINEERING INDUSTRY 
Metallurgical Industry 


Italy’s production of iron ores is insufficient for her modest steel in- 
dustry, and this again is inadequate to meet her peace-time demands. 
Excluding Albanian chrome, manganese is the only ferro-alloy which 
Italy has in significant quantity. Of the non-ferrous metals, Italy has 
ample supplies of mercury and zinc, and, subject to the availability 
of electric power, sufficient aluminium and magnesium for normal 
needs, as well as the greater part of her lead requirements. She is, 
however, seriously deficient in copper, nickel, and tin (p. 158). 

Iron and Steel. ‘The Italian iron and steel industry is notable for its 
small production of pig iron in comparison with that of steel. This 
is due not only to the lack of indigenous supplies of iron ore, but also 
to the need for importing coking-coal. About'a quarter of the pig 
iron is, however, smelted by electricity. ‘The structure of the steel 
industry is also vitally affected by the same deficiencies. ‘The Besse- 
mer converter has not proved popular, in spite of its economies in 
coal consumption, owing to Italy’s considerable use of scrap, which 
has favoured the adoption of the open-hearth process. Furthermore, 
great dependence on scrap together with abundance of hydro-electric 
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power has favoured the introduction of electric furnaces. These 
generally operate with heavy charges of scrap, and once scrap has 
been treated for the removal of impurities, it does not normally 
require iron ore or other oxidizers. ‘The best quality Italian steel is 
made in electric furnaces. For all of these reasons there is not the 
normal close dependence and connexion in Italy between the coking 
(p. 317) and iron and steel industries, except in the maritime metal- 
lurgical centres, notably of Liguria, ‘Tuscany, and Campania, where 
coal can be easily imported. 

In 1938 Italy produced only 920,000 tons of pig iron, whereas crude 
steel production reached 2,323,000 tons. This was made possible by 
imports of 621,000 tons of scrap in addition to the use of nearly a 
million tons of home-produced scrap. Imports of iron and steel, 
other than scrap, were not very high before 1939 and ranged between 
150,000 and 350,000 tons per annum. ‘Total consumption in the 
industry averaged some 2,700,000 to 3,000,000 tons (in terms of 
steel ingots) a year, which is small in comparison with that of the 
other Great Powers. With the deterioration of the European political 
situation Italy prepared to raise her total crude steel output to 
4,000,000 tons a year, and at the same time to reduce her dependence 
on imported ore, coke, and scrap. ‘This was to be achieved by an 
intensive search for new iron-ore deposits and an increase in domestic. 
ore production, the greater use of pyrites cinders in place of ore, and 
the installation of new blast furnaces requiring very little coke, and 
electric pig-iron furnaces. ‘The following table summarizes the general 
development of the Italian iron and steel industry from 1936 to 1939: 


Italian Iron Ore and Scrap Supplies and a 
(thousand metric tons) 




















: Be ee 1938 | 1939 

Iron-ore output’ . ; 858 998 997 1,010 

Iron-ore imports’ . 40 183 386 457 

Pyrites cinders roasted aad 470 - 400 500 550 
retained in Italy” 

Pig iron produced from 815 853 920 1,016 
above materials? 

Scrap imports : ; 365 537 621 604. 

Italian scrap . . : r017 940+ 1,050° 1290" 

Crude steel produced from 2,025 2,087 2,223 2,727 
above material 

? Tron content 50 per cent. ? Iron content 60 per cent. 


3 Figures include 50,000-60,000 tons of ferro-alloys. * Estimated. 
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Piate 61. Pirelli rubber plant at Milan 
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The importance of the different methods of iron and steel pro- 
duction in Italy during the same period is indicated by the following 
_ figures of output (thousand metric tons): 











Pig iron Crude steel 
Method of smelting Method of smelting 
Open 
Electric hearth and | Electric 

Total Coke and other’ Total Bessemer* | and other? 
1936 815 674 141 2,025 1,428 597 
1937 853 684 169 2,087 (Details not available) 
1938 920 754 166 2,323 
1939 1,016 816 200 227, 














* Including ferro-alloys ranging between 50,000 and 60,000 tons. 
? Almost entirely open hearth. 3 Mainly electric. 


The regional distribution of Italian iron and steel capacity as 
distinct from production is indicated in the following table, which 
also shows the considerable excess of pig-iron capacity over output. 
This is due to new furnace installations, particularly electric furnaces, 
and to inactivity among ordinary blast furnaces. 


Blast Furnace and Steelworks Capacity 
(thousands of tons per annum) 


Pig iron Crude steel 
Liguria : ‘ = £00 800 
Lombardy . j i OO 600 
Piedmont . ; ‘ 250 600 
‘Tuscany ; ; = 656 350 
Campania . ; F250 250 
Umbria : ; : ae 200 
Venetia ‘ : : 200 100 
~Unallocated . ; : a 100 
2,250 3,000 


The treatment of pig iron is the concern of the foundries. ‘These 
are consumers of pig iron and scrap, which are melted in a cupola and 
poured into moulds for the manufacture of iron castings. it is un- 
fortunate that, owing to the large number and generally small size of 
iron foundries, statistics of this branch of the industry are seldom 
kept. In Italy, however, the iron-casting trade is small. ‘The struc- 
ture of the steel industry is much more complicated. There are three 
basic processes—the coke ovens, the blast furnaces, and the steel- 
melting shops; thereafter the industry divides upon a number of 
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divergent paths. ‘The steel may go straight to a mould to cool into 
a casting; it may go as an ingot to the forge and then to the machine 
shops, to be hammered, bored, and machined; or it may go in ingot 
form—and most ordinary carbon steel does—to the cogging mill, and 
much of it thence to the billet mill, to be rolled into ‘blooms’ and 
‘billets’, the progressively elongated sections which are the raw 
material for the rolling trade. ‘The rollers in their turn can be separated 
roughly into heavy section rollers (rails, structural steel, and the like), 
heavy plate rollers, and rollers of light sheet. But at every stage there 
branch off special trades such as rod and wire drawing, tube making, 
bar drawing, wire-net weaving, and the like, until the steel industry 
merges with the fringes of mechanical engineering. The distribution 
of these different branches is described under the regional distribution 
of the metallurgical industry. 

Aluminium. 'Yhere are 5 plants for the extraction of alumina from 
bauxite, with a total capacity of 214,000 tons a year. ‘The Societa 
Aluminio Veneto Anonima (S.A.V.A.) plant at Porto Marghera has 
an annual capacity of 80,000 tons, whilst the same company’s works 
at Bussi sul 'Tirino, with a capacity of 14,000 tons a year, were closed 
before 1940. he two Montecatini plants at Porto Marghera have 
annual capacities of 80,000 and 20,000 tons. ‘The smaller of these 
as well as the Aurelia plant (20,000 tons capacity) of the Aluminium 
company were also closed in 1940. 

Italian imports of alumina in recent years have been negligible. 
About 40,000 tons were exported in 1938 and 1939, of which some 
30,000 tons went to Switzerland and the remainder to Germany. 

Of the 6 aluminium reduction plants in Italy, 2 are at Porto 
Marghera. ‘These both belong to S.A.V.A. and have annual capaci- 
ties of 26,000 and 8,000 tons. Montecatini have two plants at Bolzano, 
each with a capacity of 8,000 tons, and another at Mori with an annual 
capacity of 15,000 tons. ‘he Borgo Franco plant of the Aluminium 
company has an annual capacity of only 3,000 tons. 'The output of 
aluminium in recent years has amounted to: 


1936 P ‘ : 15,900 tons 
1937 ; : : 22,900! 5, 
1938 ’ ‘ ; 25, GOO: ,5 
1939 : ; : 34,000 ,, 
1940 : ; ; 40,000. 5; 


Carbon electrodes for aluminium reduction are made at Bussi sul 
Tirino (annual capacity of 4,000 tons), Borgo Franco (1,000 tons), 
Porto Marghera (block electrodes and Soderberg paste; 8,o00 tons), 
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Ascoli Piceno and Narni (10,000-12,000 tons). Mestre, Mori, Bol- 
zano, and Malonno near Brescia are smaller centres of the industry. 
The production of electrodes appears to be fully adequate for all 
requirements, but most of the principal raw materials (petroleum 
coke, pitch coke, anthracite, &c.) have to be imported. 

Artificial cryolite is manufactured at two plants owned by Monte- 
catini at Porto Marghera and Bolzano, which together have an annual 
capacity of at least 7,000 tons. 

Copper. ‘The only large Italian firm is the Societa Metallurgica 
Italiana, which has 3 plants at Leghorn, Barga, and Campo 'Tizzoro, 
all in ‘Tuscany, producing metallic copper and a large range of copper 
alloys. At Milan and Turin small plants produce copper electro- 
lytically from copper scrap. Italy’s peace-time requirements of 
copper are about 80,000 tons a year, of which over 95 per cent. had 
to be imported from abroad, the principal sources of supply being 
the United States, Chile, and Northern Rhodesia. 

Magnesium. Before 1939 the production of magnesium was negli- 
gible, though during the last three years it has increased considerably. 
There are now 5 magnesium plants, including 1 in Sardinia which 
is closed down. The others are at Bolzano (2), Massa, and Aosta. 

Zinc. Italy’s annual capacity for producing metal from zinc ores 
and concentrates is estimated at 46,000 tons, of which 37,000 tons 
is electrolytic and the remainder retort. The electrolytic plants are 
at Porto Marghera, Crotone, and 5. Dalmazzo, and the retort plant 
at Vado Ligure. 

Lead. 'The total lead smelting and refining capacity of the country 
amounts to 62,000 tons of crude lead and to 71,000 tons of refined 
lead a year. The principal centres of this industry are in Sardinia 
(Vol. IV) and at Pertusola (Spezia), whilst there are works for the 
recovery of lead from scrap in Milan, ‘Turin, and Rome. 


Engineering Industry 


Italian engineers are best known in the field of civil engineering 
in which they excel. They are not so outstanding in mechanical 
engineering, though some of their achievements in motor engineering 
and shipbuilding have been notable. For example, the Rex and the 
Conte di Savoia have both held the blue ribbon of the Atlantic, and 
the latter was the largest vessel in the world to be equipped with 
gyroscopic stabilizers. Achievements in the electrical-engineering 
industry have been also important, particularly in the construction 
of locomotives, railway equipment, hydro-electric and smelting 
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plant, whilst Marconi (II, p. 391) has made Italy world famous for 
wireless. 

Motor Vehicles. 'The motor-vehicle industry was before 1940 able 
to satisfy Italy’s requirements. During recent years foreign competi- 
tion has been discouraged and the industry was encouraged to 
become, as far as possible, independent of imported raw materials. 
Heavy taxation hindered the sale of vehicles in the home market, 
but exports were comparatively large. For example, of the 50,000- 
60,000 vehicles built in 1937 and 1938, some 34,000 vehicles were 
exported in 1937 and 20,000 in 1938. By 1940 the motor-vehicle 
industry had been completely nationalized and production confined 
to four main companies, the Fiat (Turin), Lancia (Turin), Alfa. 
Romeo (Milan), and Bianchi (Milan). Because of the policy of self- 
sufficiency the motor-vehicle factories were exceptionally well 
equipped for the production of all types of castings, stampings, and 
pressings. ‘he most complete are those of the Fiat concern, which 
met about go per cent. of the country’s total requirements. ‘Three 
companies were particularly important in supplying goods to the 
motor-vehicle firms: the S.A. Cogne, the chief supplier of alloy steel; 
the Officine Villar Perosa (near Turin), the main ball- and roller- 
bearing manufacturers; and the Fabbrica Italiana Magneti Marelli, 
Milan, the supplier of the greater part of the electrical equipment. 

In 1939 over 20,000 motor cycles and more than 4,000,000 bicycles 
were registered in Italy, and the great majority of these machines 
were of Italian origin. ‘Two of the principal motor-cycle manufac- 
turers were Bianchi at Milan (p. 301) and S.A. Moto Guzzi Mandello 
near Como. Bicycles are made in the larger towns of the Northern 
Plain and many were exported to Balkan countries. 

Shipbuilding. Italy in 1938 had the fourth largest European mer- 
chant fleet and had grandiose schemes for its increase. Most of Italy’s 
ships were built.in her own yards, but their productive capacity was 
small compared with that of the other major European shipping 
centres. In 1938 Italy had 33 important ship-yards (with a total of 
105 building slips), which had an output of 220,000 gross register 
tons of merchant shipping in the same year. In addition there were 
26 dry docks, 20 floating docks, and 7 patent slips capable of handling 
repairs to vessels of 500 tons displacement and over; of these, 14 dry 
docks and 3 floating docks were reserved for the navy. In addition 
3 dry docks were under construction. After Italy’s entry into the 
war important amalgamations of shipyards took place at Naples and 
Genoa. ‘lhe most important shipbuilding firms are as follows: 
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Genoa Ansaldo 

Genoa Odero-Terni-Orlando 

Spezia (Muggiano) Odero-'Terni-Orlando 
Leghorn Cantieri Navali Orlando 
Naples Navale Meccanica 
Castellammare di Stabia Navale Meccanica 

‘Taranto Cantieri Navali Franco 'T’osi 
‘Trieste Cantieri Riuniti dell Adriatico 
Palermo Cantieri Navali Riuniti 


The Fiat combine is the principal manufacturer of oil engines for 
ships. The best known of the other Italian builders of marine oil- 
engines, all of Italian design, are Franco ‘Tosi of Legnano and 
Ansaldo of Genoa. | : 

Locomotives and Rolling-stock. Most locomotives built in Italy in 
recent years have been electric, owing to the extensive electrification 
of her railway system; no steam locomotives have, indeed, been built 
for home service since 1930. ‘he most important locomotive builders 
are the Societa Italiana Ernesto Breda (Milan), Fiat (Turin), and 
Ansaldo at Genoa-Cornigliano; the first two can build both steam 
and electric locomotives and the third electric only. ‘There are two 
other large builders: one at Reggio Emilia, which mainly makes diesel 
and narrow-gauge steam locomotives, and the other at Milan, which, 
in recent years, has only manufactured road vehicles. 

The Italian rolling-stock industry is adequate for home require- 
ments. The most important rolling-stock firms are Breda of Milan, 
the Societa Nazionale delle Officine de Savigliano of Turin, and 
Ansaldo of Genoa: others are at Naples and Pistoia. Almost all of 
these firms manufacture other goods as well. 

Electrical Equipment. 'Vhe Italian electrical engineering industry is 
of considerable importance in view of the recent developments in 
hydro-electric power. The majority of the firms are, however, small 
in size. ‘The most important are Ansaldo of Genoa, which makes all 
types of heavy plant, and Fabbrica Italiana Magneti Marelli of Milan, 
the largest purely electrical firm and maker of a wide range of heavy 
electrical products. Other big firms include one at Genoa, where 
large electrically driven pumps are manufactured, and another at 
Turin making power-station equipment. 

In 1937 about 24 per cent. of the country’s export trade of electrical 
goods consisted of electric cables. ‘The Societa Italiana Pirelli of 
Bicocca (Milan; p. 349) is the largest maker of cables of all types, 
whilst the S.A. Ing. Tedeschi V. and C. of Turin manufactures a 
similar range of goods. In the important accumulator industry the 
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Marelli firm is outstanding, though S.A. Heusemberger at Monza is 
also large. 

Machine Tools. 'The machine tool industry is unimportant com- 
pared with those of other major European countries, and supplies 
only about half of Italy’s requirements, and then only of the lighter 
types. Imports of machine tools amounted to 9,000-10,000 tons a 
year immediately preceding the outbreak of war in 1940. The pro- 
duction of machine tools in Italy is generally a branch activity of the 
large engineering firms. The only two firms manufacturing machine 
tools exclusively are at Milan and Bologna, and they make a normal 
range of tools such as lathes, drilling machines, and milling machines, 
as well as specializing in horizontal boring machines. The Fiat 
company and a subsidiary at Turin produce machine tools mainly 
for the Fiat motor-car and aircraft industries. The leading firm 
manufacturing typewriters, Olivetti and C., Ivrea, also manufacture 
machine tools for the open market, notably multi-spindle drilling 
machines, Lincoln-type millers, and small sensitive drills. 

Industrial Equipment. Large pumping and other hydraulic ma- 
chinery as well as compressors are made by most of the larger general 
engineering firms, such as ‘Tosi, San Giorgio, Ansaldo, and Breda. 
There are also firms specializing in this type of machinery at Milan 
and ‘Turin. Plant for textile factories is made in the textile centres 
north of Milan, whilst chemical plant is made at Florence. A large 
number of firms on the Northern Plain are employed in the manu- 
facture of agricultural machinery, the largest being at Reggio Emilia 
and Verona. ; 

Optical and Precision Instruments. Optical and precision instru- 
ments of good quality are made by Officine Galileo of Florence and 
Milan and by several other firms, the most notable being at Crema 
and Milan. Precision and measuring instruments are made by Officini 
Fratelli Borletti at Milan, and electrical measuring instruments by 
the Societa Italiana per Istrumenti Elettrici. 

Armaments. ‘Three firms capable of producing almost a complete 
range of armaments are the §.A. Ernesto Breda, with works at Brescia, 
Milan, Rome, Torre Gaia (near Rome), and Mestre; the Odero- 
Terni-Orlando group, with works at Terni, Spezia, Fornaci di Barga, 
Legnano, and Fiume; and the Societa Metallurgica Italiana of Brescia, 
Pistoia, Lucca, Alessandria, and Zocca. The Ansaldo company with 
factories in Genoa and its suburbs, Turin, and Pozzuoli (Naples), 
also produces a wide range of heavy armaments. There are also 
important arsenals at ‘Turin, Piacenza, Spezia, Venice, Naples, and 
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Gardone Val 'Trompia. ‘Tanks are manufactured by Fiat, Ansaldo at 
Genoa, and Breda at Milan. 

Aircraft. About 30 factories are engaged in the major processes 
of airframe production and more than 12 in the manufacture of the 
main components. Most of the aircraft factories are on the Northern 
Plain, especially near Milan and Turin, though the Naples district 
is also important. The Fiat factory at Turin, the Breda at Sesto S. 
Giovanni, the Caproni at 'Taliedo (Milan) and Reggio Emilia, and 
the Macchi at Masnago (Varese) are each capable of producing 40-80 
aircraft monthly. 

The most important manufacturers of aero-engines are Isotta 
Fraschini at Milan, Fiat (2 large factories in 'Turin and a smaller at 
Rifredi, a suburb of Florence), Alfa Romeo (Milan and Pomigliano 
d’Arco near Florence), and Piaggio at Pontedera. In 1939 the output 
of these firms was believed to have been sufficient for about 900 
engines monthly, or approximately 80 per cent. of Italian production 
which was concentrated in about 12 factories. 


Distribution of the Metallurgical and Engineering Industries 


The metallurgical and engineering industries are closely connected 
with each other, since either industry may create a demand for the 
other. As a general rule these industries grow up either within easy 
access or close to one another. ‘Their situation in Italy has not been 
influenced so much by accessibility to raw materials as by proximity 
to markets. Only a small part of the metallurgical industries has 
developed near the mines, as at Portoferraio and Piombino, which are 
near the Elba iron deposits (p. 164), or where there is an abundance 
of hydro-electric power, as at Terni. At Aosta both proximity to 
mines and an abundance of power have caused the development of 
the metallurgical industry. Another somewhat larger section of the 
metallurgical and engineering industries is concentrated at the big 
ports of Savona, Genoa, Naples (Bagnoli and ‘Torre Annunziata), 
Leghorn, and ‘Trieste, where raw materials and coal are imported 
and shipbuilding provides a market. The largest centres of all, how- 
ever, are on the Northern Plain at Turin and at and near Milan 
(Legnano, Sesto S. Giovanni, Pavia, Lecco, Lovere, and Brescia). 
Though in remote times the proximity of minerals in the Alps may 
have tosome degree influenced their original growth, these districts are 
amongst the most densely populated in Italy and provide the largest 
markets for metallurgical and engineering products. ‘The numer- 
ous towns have important industries, especially textile, requiring 
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plant and equipment, whilst the intensively cultivated plain de- 
mands agricultural machinery and plant for processing agricultural 
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products. The comparative flatness of the Plain, besides making 
the transport of raw materials cheap and easy, has encouraged the 
development of a dense railway network and the use of motor vehicles: 
hence the growth of the locomotive-building and motor-engineering 
industries of the Plain. Abundant and cheap hydro-electricity has 
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not only made the development of the engineering and metallurgical 
industries possible, but has also made the electrical industry 
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dependent on them for plant. Milan and Turin with good natural 
communications linking them with each other and Europe as a whole 
are the commercial centres of the country, and as such have been 
able to provide the large capital required for the industries. 
Lombardy. ‘To-day some of the largest Italian iron and steel 
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works are located in Lombardy, though there are no coke ovens in 
the compartment, and mines yielding iron and ferro-alloy metals are 
not numerous. I'he iron and steel works account for about 22 per 
cent. and 20 per cent. respectively of the country’s pig-iron and crude 
steel capacity, whilst much of Italy’s ferro-alloys are produced in 4 
plants in Lombardy. The metallurgical industry here is controlled 
by 4 main companies: Acciaierie e Ferriere Lombarde Falck, the Ilva 
combine, Societa Italiana Ernesto Breda per Costruzioni Meccaniche, 
and Redaelli, Giuseppe e Fratello. These companies have plants 
throughout the compartment and some in other regions, especially 
near or at ports. ‘The Societa Italiana Ernesto Breda has a capital of 
96 million lire and is one of the largest engineering firms in the 
country. ‘ieee 

Lombardy has the greatest number of metal-working plants in 
Italy. These make finished and semi-finished components for the 
light and heavy engineering works throughout the Plain. However, 
the metal-working plants, ranging from plants making heavy forgings 
and large structural pieces down to those making small products such 
as nails and rivets, are often designed primarily to meet the needs of 
the engineering activities or armament production of the firms to 
which they belong. This is notably true of some of the large metal- 
lurgical firms, such as Breda, Falck, and Redaelli, Giuseppe e Fra- 
tello, which have metal-working sections in their works or in other 
towns in the region. In Lombardy almost all the branches of the 
engineering industry are covered, including most branches of general 
engineering, motor-cars, lorries, motor cycles, aircraft, electrical 
equipment and plant, oil engines, locomotives and railway equip- 
ment, machine tools, optical and precision instruments, armaments 
and munitions. 

The location of the metallurgical and engineering industries has 
been determined by several factors, mainly historical and geo- 
graphical. For instance, in the Alpine valleys metallurgical works are 
near the iron mines, which were important in Roman times, the 
Middle Ages, and Renaissance periods, and where charcoal was 
plentiful for smelting. To-day hydro-electric power, abundant in the 
Alps, has taken the place of charcoal and has caused some of the 
works to remain at or near their original sites. Metallurgical and 
especially engineering works, however, are mainly on the high plain, 
and often near the mouths of Alpine valleys. This location has been 
favoured as the land is not so good agriculturally as that of the low 
plain, and, therefore, affords comparatively cheap factory sites. At 
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the same time the flatness of the country makes transport and com- 
munications easy and the Alpine valleys give access to other European 
countries. The great variety of industry in Lombardy requires con- 
siderable equipment, and therefore affords a ready market for the 
engineering industry. ‘The capital for large-scale engineering enter- 
prises is also readily available as the compartment is the focus of 
Italian commercial activity. 

One of the most outstanding branches of engineering in Lombardy 
is the armament industry, which developed in Milan before the 
middle of the thirteenth century. Pavia soon followed the example of 
Milan, whilst its growth in Brescia was somewhat later. ‘The constant 
wars between the Duchy of Milan and the Venetian Republic caused 
the armament industry to flourish in the Middle Ages. ‘The manu- 
facture of industrial plant, especially textile machinery, is also im- 
portant. ‘Textile machinery was also manufactured at a comparatively 
early date, for example, in 1824 Jacquard looms were made in Milan, 
a year before they were produced in Lyons. ‘To-day the textile 
machine industry is concentrated in the provinces of Milan, Varese, 
Como, Bergamo, and Brescia. The recent development of hydro- 
electricity has led to the manufacture of electrical equipment, such 
as electric lamps, accumulators, and electrical machinery, besides 
‘plant for power stations, electric cables, &c. 

On the high plain the two main areas of the metallurgical and 
engineering industries are in Milan itself and to its north-east and 
north-west, and from west of Bergamo to near Brescia. 

In Milan there are foundries, steel works, and a great number of 
firms engaged in the manufacture of complete products, component 
parts, and armaments. Redaelli, Giuseppe e Fratello, the largest 
metallurgical concern in the city, had in 1939 an estimated steel 
capacity of 50,000 tons and employed 3,000 persons. The other 
metallurgical firms are much smaller. The armament industry is 
represented by the manufacture of aircraft engines and parts, guns, 
shells, bombs, motor vehicles, and tanks. Milan is the centre of the 
Italian general engineering industry and has more than a hundred 
engineering firms of varying size. hese make turbines, diesel en- 
gines, motor-cars, lorries, motor cycles, railway equipment, aircraft, 
hydro-electric pumps, radio, telephone and electrical equipment, 
electric cables, optical and precision instruments, machine tools, 
industrial plant of all kinds, and agricultural and road-making 
machinery. The chief firms manufacturing motor-cars were the 
S.A. Alfa Romeo and S.A. Edouardo Bianchi, both of which made 
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commercial vehicles and the latter motor cycles. Alfa Romeo also con- 
centrated on aircraft engines. Isotta Fraschini manufactures aircraft 
engines, and the Societa Italiana Caproni aircraft. Pirelli is the largest | 
manufacturer of electric cable, besides making other types of rubber 
goods. About 12,000 work in the huge Pirelli factory (Plate 61). 

In the area north of Milan Sesto S. Giovanni is the main centre of 
the metallurgical industry, though there are smaller ones in the 
Brianza hills, such as Varese and Saronno. Sesto S. Giovanni and 
Legnano, and to a lesser degree Monza, Rho, and Arcore, have im- 
portant engineering industries. At Sesto S. Giovanni the Falck 
company smelts pig-iron, ferro-alloys, and common and special steels, 
and Breda also makes common and special steels; the two companies 
between them account for about 28 per cent. of the Italian capacity 
of special steels. The engineering industry of Sesto S. Giovanni is 
varied and includes the manufacture of steam and electric locomo- 
tives, rolling-stock, heavy and light electrical machinery, electrical — 
accessories for aircraft and motor vehicles, radio equipment, electric 
cables, motor cycles, industrial plant, agricultural and road-making 
machinery, and armaments. ‘The greater part of these products are 
made by Breda, though many of the electrical accessories are made 
by Fabbrica Italiana Magneti Marelli. This latter firm is important 
as the main supplier of electrical equipment and accessories to the 
Italian motor-vehicle industry. At Legnano diesel engines are parti- 
cularly important, whilst at Monza light industries, including the 
manufacture of wireless sets, accumulators, and plant for hat-making, 
are predominant. 

‘The metallurgical and engineering industries of the Bergamo and 
Brescia districts extend from the high plain up some of the Alpine 
valleys, especially along the shores of lakes Como and Iseo, and up 
the Oglio valley and the Val Trompia. At Bergamo railway rolling- 
stock, industrial machinery, and electric equipment is manufactured, 
and aircraft are made near by on the Plain at Ponte S. Pietro and 
Prezzo. ‘The Dalmine tube-works at Dalmine, also on the Plain, are 
the main producers of seamless tubes, and in 1939 employed 3,500- 
4,000 persons. At Brescia there are foundries and works for the 
manufacture of seamless tubes and the large Breda armament works; 
other armament factories are to the south of the town. In the valleys 
between lakes Como and Iseo there are many small iron and steel 
foundries, ferro-alloy works, and works for the manufacture of semi- 
finished articles. Lecco, on the shores of Lake Como, is an important 
centre of the light engineering industry, wire drawing and the 
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PLATE 65. A Florentine wine merchant selling Chianti 
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manufacture of small metal products being particularly outstanding. 
The town also has steel works and firms making nails, wire-netting, 
metal cables, chains, anchors, and such like. Dervio, Dongo, and 
Mandello are other small centres, generally with foundries, beside 
the lake. Lovere, which has fair-sized steel works, and Palazzolo, 
with a large iron foundry and a works producing machinery for rayon 
mills, are on the shores of Lake Iseo. In the Oglio valley above Lake 
_Iseo, ferro-alloys, iron, and steel are produced at Breno, Darfo, and 
Forno Allione. ‘The works at Darfo and Forno Allione are owned 
by Ilva and the latter place has still a charcoal blast furnace. In the 
Val ‘T'rompia, Gardone, besides having a government arsenal, manu- 
factures other armaments and semi-finished goods. 

The intensive agriculture of the low plain of Lombardy has led to 
the manufacture of agricultural machinery at Mortara, Lodi, Crema, 
and other smaller towns, whilst at Broni, Casteggio, and Voghera 
implements for vineyards and wine-presses are made. 

Piedmont. ‘The metallurgical and engineering industries are of 
considerable importance in Piedmont. ‘The Fiat company controls 
the former and the greater part of the latter. ‘The blast furnaces and 
_ steel works in Piedmont have approximately 10 per cent. and 20 per 
cent. respectively of the total Italian capacity. The building of motor 
vehicles is the principal branch of the engineering industry and 
accounts for the greater part of Italian production. 

The location of the two industries does not always coincide in 
Piedmont. ‘The metallurgical industry is mainly in the major Alpine 
valleys or at their mouths where water power is plentiful and ores 
are sometimes available. he engineering industry is more con- 
centrated on the Plain, especially in Turin and its province. The 
metallurgical plants are generally large, but the engineering works, 
although some are big, are mostly small workshops employing 2-5 
persons. 

The principal metallurgical works are in ‘Turin and its suburbs, in 
the Val di Susa, the Val d’Aosta, the Val d’Ossola, and the Val Sesia. 
At Turin the Fiat company controls the major metallurgical works, 
which, with the exception of aluminium, makes all the metallic pro- 
ducts essential for the company’s manufactures and employs more 
than 4,000 people. The other metallurgical companies produce goods 
of a more general character. On the Plain not far from Turin at 
Chivasso there is a medium-sized steel-works. In the Val di Susa 
the steel works at Susa in 1939 employed 730 persons and mainly 
produced electric steels. At Bussoleno sections and welded tubes are 
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manufactured, whilst at Avigliana Fiat has one of its largest plants 
for the production of common and special steels and semi-finished 
products. In the Val d’Aosta there are works at Aosta, Ponte San 
Martino, Verres, and Borgofranco d’Ivrea. The S.A. Nazionale 
Cogne controls the mines at Cogne and the metallurgical works at 
Aosta; these include a magnesium plant and blast furnaces of various 
types, chiefly electric, and produce semi-finished goods. In 1939 the 
company employed 6,500 workers in the mines and the metallurgical 
works, and was a very important producer of pig iron, special steels, 
and ferro alloys. ‘The annual capacity was about 150,000 tons of 
steel. At Ponte San Martino I.L.S.S.A. manufacture mainly semi- 
finished products and in 1939 employed 700 workers. At Verres the 
steel works use electric furnaces and in 1939 employed 300 workers, 
whilst at Borgofranco d’Ivrea the aluminium reduction plant had 250 
employees. In the Val d’Ossola and on the shores of Lake Orta the 
most important centres of the industry include Domodossola, Villa- 
dossola, Piedimulera, and Omegna. At Domodossola 1,000 persons 
were employed in 1939 in the manufacture of ferro-alloys and calcium 
carbide. Of the two steel-works at Villadossola, one usually employs 
about 1,580 workers and produces steel and semi-finished goods, and 
the other employs 800 and produces steel, iron, ferro-alloys, and semi- 
finished goods. At Piedimulera there is an aluminium rolling-mill 
which employed 600 workers in 1939. The firm at Omegna produces 
pig iron, ferro-alloys, common and special steels, and semi-finished 
goods, and in 1939 had 1,500 workers. ‘The remaining metallurgical 
works in Piedmont are smaller and more widely scattered. 

The engineering and armament industries are mainly in ‘Turin and 
suburbs, in the Val di Susa, near the mouth of the Val Chisone and 
of other Alpine valleys, and in the larger towns and cities of the plain. 

The Fiat combine, the largest manufacturer of motor vehicles in 
Italy, and Lancia, the next most important, both have their works 
in Turin. Fiat has a capital of 400 million lire and in its 14 factories 
in the city manufactures, in addition to motor-cars, a considerable 
range of engineering products, including tanks, aircraft engines, and 
airplanes, tractors, diesel engines, and locomotives. The company, 
which produces within its own organization a large proportion of the 
raw, semi-finished, and finished materials and components incor- 
porated in its products, with the notable exception of aluminium, 
also operates a large machine-tool manufacturing and maintenance 
plant capable of satisfying practically all of its requirements. Fiat 
is the principal aircraft manufacturer in Piedmont, and its main works 
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are the Lingottoin Turin (Plates 62, 63). Sezione Materiale Ferroviarie 
of Fiat is one of the largest locomotive building works in Italy and 
constructs both steam and electric locomotives. ‘The 5.N. delle 
Officine de Savigliano is an important builder of rolling-stock as well 
as being a general heavy engineering concern. Fiat is the only major 
company manufacturing diesel engines, which are mainly used in the 
Italian mercantile marine, and is the largest firm making machine 
tools in the compartment. Two important cable manufacturers, 
including the second largest in Italy, have their works at Turin, 
» whilst pumping and hydraulic machinery and compressors are also 
made. 

A great number of other engineering firms are in the small towns 
at the mouths of the Alpine valleys. Ball- and roller-bearings are 
manufactured near the debouchment of the Chisone valley at Villar 
Perosa; electrodes, agricultural machinery, and plant for the paper 
and cellulose industry at Pinerolo; electric lamps and ploughs at 
Alpignano; valves and machine tools at Ivrea; and sparking-plugs 
and munitions at Borgomanero. The larger towns of the Plain such 
as Novara, Vercelli, Asti, ‘Tortona, and Alessandria also have engineer- 
ing industries. At Novara, for example, electric furnaces and heavy 
machinery are manufactured. 

' Agricultural implements and machinery, such as ploughs, tractors, 
harrows, rice and grain threshers, wine presses, &c., are made on 
the Plain in the small towns in the areas of most intensive agricul- 
ture. The manufacturers of agricultural implements are especially 
numerous near Cuneo, in the Monferrato and Langhe hills, and 
in the Plain near Asti and Alessandria, and near and at Vercelli. 

Iiguria. 'The metallurgical industry is important, 20 per cent. of 
Italian steel, 25 per cent. of the country’s zinc, as well as about 40 
per cent. of the coke being produced in Liguria. The engineering 

industry is also notable, being mainly engaged in shipbuilding, which 
also dominates the metallurgical industry, and in the production 
of armaments, electrical machinery, aircraft parts, precision instru- 
ments, and railway and shipyard equipment. The larger part of both 
the metallurgical and engineering industries is located along the 
narrow coastal strip or riviera, the greatest concentration being at 
Genoa, Spezia, and Savona, all of which are good ports. Most of 
the materials used in the industries are imported by sea, and much of 
the power required is derived from imported coal. Local resources 
are negligible. The greater part of the metallurgical and engineering 
industry is owned by Ilva and Ansaldo. ‘The latter is the predominant 
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engineering and shipbuilding firm, though Odero—Terni—Orlando is 
also important. 

Genoa with its suburbs is the most important centre of the metal- 
lurgical and engineering industry in Liguria. Because of the con- 
centration on shipbuilding and the mountainous nature of the region 
behind, the greater part of the factories and workshops are located 
along the seaboard, particularly to the west of the port. Here the 
suburbs of Sestri Ponente and Cornigliano Ligure are specially out- 
standing, though Voltri, Pegli, and Pra are also important. However, 
some large steel-works and a coking plant are at Bolzaneto, and pre- 
cision instruments and railway equipment are made at Rivarolo. 
Both these suburbs are in the valley which is followed by the main 
railway and road inland from Genoa. : 

The principal coke ovens are at Bolzaneto and Cornigliano. ‘The 
Societa Italiana Acciaierie Cornigliano iron and steel works, which is 
owned jointly by Ansaldo, Cogne, and Dalmine, is at Cornigliano 
and makes basic steel from Sardinian ore. The plant has a total 
annual capacity of 400,000 tons of pig iron and 500,000 tons of steel. 
The Ilva steel works are at Sestri Ponente,. Bolzaneto, Voltri, and 
Pra. ‘Those at Sestri Ponente are the largest and have a total annual 
capacity of 600,000 tons. ‘The other iron and steel works in the Genoa 
region are much smaller. Galvanized sheet iron is made at Pegli and 
steel sections for railway equipment at Sestri Ponente. Ansaldo has 
a large foundry at Cornigliano for non-ferrous metals. Various other 
important branches of the firm manufacture boilers for ships and 
factories, steam turbines, industrial and marine diesel engines, cranes, 
girders, electric motors, and heavy electrical equipment, naval artil- 
lery, and tanks. Small firms produce similar goods, whilst there are 
also factories for radio equipment, precision instruments, as well as 
railway workshops. ‘The Ansaldo Cantieri Navali, Italy’s largest 
shipyard, is at Sestri Ponente together with its fitting-out yards, and 
normally employs 4,000-4,500 workers. | 

In the Savona district the metallurgical and metallurgical-coke 
industries and the manufacture of railway equipment and locomotives 
are particularly important. ‘The metallurgical coke plant at S.Giuseppe 
di Cairo in the hills behind Savona has an annual capacity of 600,000 
tons of coke, whilst the one at Vado is smaller. ‘The coal for these 
plants is imported at Savona, where the Ilva steel works have a total 
annual capacity of 150,000 tons. At Vado the large zinc smelter treats 
zinc concentrates from Sardinia and has a capacity of 9,000 tons of 
metal per annum, whilst the heavy engineering and electric loco- 
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motives works employed 2,000-3,000 persons in 1939. At Spezia and 
its suburb of Lerici the metallurgical industry is less important, 
though there is, at the latter, an important lead smelter and refinery 
for Sardinian concentrates. This has a yearly capacity of 24,000 
tons crude lead and 3,300 refined lead. Shipbuilding is, however, of 
- outstanding ‘importance, and the Odero-Terni-Orlando (formerly 
Vickers-Terni) shipyards at Spezia can build light cruisers, sub- 
marines, and cargo ships. Armaments are made by the same firm and 
also by the naval dockyard and arsenal. 

_ Other centres along the Riviera include Imperia, where there is an 
Ilva steel works, Varazze (motor torpedo-boats), Cogoleto, where 
Ilva manufactures iron pipes, Rapallo (ferro-alloys), Chiavari (motor 
torpedo-boats), Sestri Levante (seamless steel tubes), and Riva Tri- 
gosa, which has shipyards capable of building cruisers, destroyers, 
and cargo vessels. 

Venetia. In Venetia the most important metallurgical and engineer- 

ing industries are in the ports. Porto Marghera, an industrial suburb 
of Venice, and Trieste are the largest centres, and Monfalcone and 
Fiume are also important, particularly for shipbuilding. ‘The develop- 
ment of these industries at the ports has been due to Venetia’s lack 
of raw materials. 
' At Venice itself there are only the naval dockyard and arsenal and 
small boat-building yards, none of which, however, are very im- 
portant. The greatest concentration of both the metallurgical and 
engineering industries is at the new industrial suburb of Porto 
Marghera, which adjoins Mestre on the mainland. Here are the 
Vetrocoke coking plant and the only large steel works in Venezia 
Fuganea. The latter are owned by Ilva and have an annual capacity 
of 50,000 tons of crude electric steel. Ferro-silicon is also produced, 
whilst zinc is electrolytically refined at a plant with a capacity of 
13,000 tons of metal per annum; some of the concentrates are im- 
ported from Sardinia. The two aluminium plants have each an 
annual capacity of 80,000 tons, whilst the aluminium reduction plant 
has an annual capacity of 26,000 tons. Another factory produces a 
full range of fabricated aluminium products and has an output of 
7,000—10,000 tons per annum. Shipbuilding is, however, the most 
important branch of the engineering industry of Porto Marghera. 
The Cantieri Breda build merchant vessels, naval escort vessels, and 
landing-craft, and normally employ up to 1,300 workers. At Mestre 
there are repair shops for railway rolling-stock. 

At Trieste the engineering industry, which is mainly connected 
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with shipbuilding, developed during the Austrian domination and 
displays an efficiency quite un-Italian. The greater part of the in- 
dustry is south-east of the town round the bay of Muggia. The 
metallurgical industry is represented by the Ilva steel works, which 
have a capacity of at least 50,000 tons of crude steel a year. The 
San Marco shipbuilding yards of the Cantieri Riuniti dell’ Adriatico 
are amongst the biggest in Italy and are capable of building battle- 
ships and the largest types of merchant vessels. Besides shipbuilding 
yards there are a number of small engineering works supplying 
equipment and parts to the building yards, and constructing bridges, 
revolving cranes, and barges. 

The recent development of the industries at Monfalcone is mainly 
a result of its good position at the head of the Adriatic and the 
abundant labour supplies of the Northern Plain. ‘The shipyards are 
equipped for building tankers, merchant vessels, and large sub- 
marines. ‘There are also, adjoining the shipyards, electrical engi- 
neering works and an aircraft factory. The railway workshops build 
refrigerating vans as well as other rolling-stock. 

At Fiume tankers, cargo vessels, and submarines are built. The 
torpedo factory is the largest in Italy, and probably accounts for 50 
per cent. of the country’s production. The naval dockyard at Pola 
mainly undertakes repairs. 

Some of the larger towns of the Venetian plain, especially those 
which are major route centres, have iron and steel works, and manu- 
facture agricultural machinery and semi-finished products, such as 
wire nails. Of these towns Verona, Padua, Vicenza, Udine, and 
Gorizia are the most outstanding. Udine has a traditional iron- 
working industry, whilst Gorizia makes plant for textile factories. 
Other engineering centres on the plain are near Este, at the foot of the 
Euganean hills, where agricultural and other machinery are made, and 
on the foothills near Vicenza, where plant for paper and textile mills 
is manufactured for local needs. 

In the Alps the metallurgical and engineering industries are mainly 
confined to the Adige valley where there is an abundance of hydro- 
electricity. ‘Trento, Rovereto, and Bolzano are the main metallurgical 
centres. At Mori near Rovereto there is a large aluminium reduction 
plant and at Bolzano two smaller ones. ‘The combined capacity of 
these three plants accounts for about 50 per cent. of Italian produc- 
tion. At Bolzano there is a steel works as well as two of the five 
Italian magnesium plants. Ferro-alloys are made at Trento. ‘The 
engineering industry is of less importance, there being an aircraft 
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factory near Trento and a branch factory of the Lancia company at 
Bolzano which makes lorries. 

Emilia. 'The metallurgical and engineering industries in Emilia are 
relatively unimportant. The only steel-rolling mill is at Modena, 
though small iron and steel foundries are located at Bologna, Cesena, 
~ Reggio Emilia, Ferrara, Parma, and Modena. ‘The only non-ferrous 
metal foundry of any size is at Ferrara and produces 5,000~7,000 
tons annually of semi-finished and fabricated aluminium parts, chiefly 
for the aircraft industry. The engineering industry is, however, 
prominent at Reggio Emilia and Bologna. At Reggio there is a large 
Caproni factory where aircraft as well as agricultural and industrial 
machinery are made, and the Officine Meccaniche is important for 
the manufacture of steam and electric locomotives as well as certain 
types of rolling-stock. At Bologna many kinds of heavy engineering 
products are manufactured, in addition to electrical and radio equip- 
ment, machine tools, precision instruments, and motor-vehicle com- 
ponents. ‘There is also a government arsenal for all kinds of small 
arms. Some of the other larger towns, especially those along the Via 
Emilia, also have engineering industries, the most notable being the 
manufacture of bicycles and agricultural implements. Piacenza and 
Modena are the most outstanding of these towns: Piacenza has a royal 
arsenal, and also builds tractors; Modena makes Fiat tractors and 
machine tools. ‘The manufacture of ball-bearings at Ferrara is the 
most notable branch of engineering in the other towns. 

The Peninsula. ‘Tuscany is the most industrialized compartment 
of the Peninsula. ‘The metallurgical industry is particularly important 
because of the local mineral resources, especially iron ore from 
Elba, whilst the engineering industry is also notable, particularly 
in the Rifredi suburb of Florence and at Leghorn. The fertility 
and populous nature of the lower Arno basin has made industrial 
development possible, whilst the comparative ease of transport has 
also assisted. 

The iron and steel works at Piombino and Portoferraio (Elba) are 
some of the most important in Italy and the majority are controlled 
by Ilva. Their furnaces at Piombino and Portoferraio each have a 
capacity of 300,000 tons of pig iron per annum. Another works at 
Piombino has an annual capacity of 50,000 tons of pig iron, and is 
one of the largest producers of plate in Italy. 

The Societa Metallurgica Italiana, the only large producer of copper 
alloys, has works at Leghorn, Barga, and Campo Tizzoro near the 
Rena valley where hydro-electric power is plentiful. ‘The Leghorn 
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plant, which uses ores from the Libiola mine near Genoa (p. 163), 
has a capacity of 3,000 tons of blister copper a year. At Barga there 
is a foundry for the production of copper and copper alloys, and its 
products include copper wire, bars, &c. ‘The plant at Campo Tizzoro 
produces aluminium-bronze and nickel-bronze (resistant to sea water). 
At Apuania there is a plant for the production of magnesium metal by 
the electrolytic process from magnesium chloride extracted from sea 
water. 

The principal centre of the engineering industry at Florence is in 
the new industrial suburb of Rifredi where there is a Fiat aircraft 
factory employing 2,500-3,000 persons, a large factory owned by the 
Officine Galileo for the manufacture of optical and precision instru- 
ments, and another for compressors, hydro-electric equipment, diesel 
engines for power plants, and bomb- and shell-cases. At Leghorn 
the Odero-Terni-Orlando group have shipyards capable of building 
cruisers, destroyers, and tankers. In addition, radio and electrical 
equipment, wire, cables, valves, castings, anchors, and motor-cycles 
are also manufactured. Smaller centres of the engineering industry 
are at Campo Tizzoro and Barga where arms and ammunition are 
made, whilst at Pistoia and Arezzo railway equipment is manufactured. 

In the rest of the Peninsula the metallurgical and engineering 
industries are for the most part confined to the ports of Naples, 
Taranto, Ancona, and Bari where the raw materials, lacking in 
southern Italy, can be imported. Shipbuilding is the predominant 
industry at these ports, though there are also railway workshops. 
Inland, however, at Rome and at Terni, lesser centres of the indus- 
tries are becoming increasingly important. Many of the larger towns 
of Latium, the Marches, and Umbria manufacture agricultural 
machinery and tools. 

At Rome there are armament factories, mainly controlled by Breda, 
and small engineering shops. ‘The principal products of the latter are 
optical and electrical goods and agricultural machinery. The greater 
part of these goods is for the local market. ‘Terni, as a result of good 
supplies of hydro-electric power and local lignite, has developed iron 
and steel works, including coke ovens, and armaments factories. In 
peace-time six engineering and metallurgical plants in the commune 
of ‘Terni normally employed about 5,000 workers. The steelworks, 
engineering works, and arsenal of the Societa Terni are outstanding, 
although the Royal Small Arms factory and the Societa Bosco, which 
makes machinery for chemical works, are also notable. The towns 
with the most important manufactures of agricultural implements are 
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Civitavecchia, Viterbo, where there is a locally important foundry, 
Foligno, Iesi, and Senigallia. 
_ Naples and district is the pre-eminent centre of the metallurgical 
and engineering industry of southern Italy. A number of the works 
here were founded or encouraged by the Bourbons who granted them 
_many trade privileges. ‘The works and factories to-day are mainly 
concentrated round the northern and eastern shores of the gulf of 
Naples, especially at the ports where raw materials, including metals 
for working and coal for power, can be imported. Naples, Castellam- 
mare di Stabia, and Torre Annunziata are the most important. ‘The 
_ main centres of the metallurgical industry are at Bagnoli, a western 
suburb of Naples, where Ilva produces steel sheets, rods, and rails, 
and has coke ovens, and Torre Annunziata, where ingots and steel 
castings are made. Ilva’s Bagnoli works have a capacity of 200,000 
tons both of pig iron and steel per annum, and their ‘Torre Annunziata 
works about 50,000 tons of steel. There are also smaller foundries 
in Naples itself and in the towns of the Sarno plain. Naples and 
Castellammare di Stabia both have shipbuilding yards, one at the 
latter having been founded by Ferdinand IV in 1783. ‘To-day the 
Navale Meccanica yards at Castellammare can build naval vessels and 
merchant vessels up to 5,000 tons, whilst another yard belonging to 
the Consorzio co-operativo per Construzioni navali builds cargo 
vessels up to 7,000 tons. The Neapolitan yards are larger and can 
build light cruisers. 

The Breda and Caproni concerns have subsidiary companies near 
Naples producing aircraft parts, especially frames. The Royal 
Arsenal at Naples employs in peace-time 1,500 workers and produces 
many types of gun. ‘There is a branch factory of the arsenal at ‘Torre 
Annunziata, whilst at Pozzuoli there are two firms manufacturing 
torpedoes, one of which accounts for 20 per cent. of Italy’s produc- 
tion, and the other manufactures other types of armaments as well 
as smelting its own steel. The railway workshops in Naples are the 
most important in southern Italy. 

Taranto is, next to Naples, the most important centre of the engin- 
eering industry in southern Italy. The shipbuilding yard of Cantieri 
Tosi is also a naval dockyard and builds submarines and merchant 
vessels. Bari manufactures agricultural implements and other small 
mechanical goods, whilst the only steel works in Apulia are at 
Giovinazzo, 11 miles from Bari. At Ancona the shipbuilding yards 
employ 1,500—-2,000 men, and merchant ships up to 6,000 tons as 
well as cruisers are built. ‘he Fiat company has a plant at Ancona. 
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Agricultural machinery made in the town and in the Ancona province 
has a market throughout Italy. At Crotone in Calabria about 12,000 
tons of high-grade zinc is produced annually. 


CHEMICAL INDUSTRY 


The Italian chemical industry is notable rather for the quality than 
the variety of its products. Its structure and processes are greatly 
influenced by the abundance of hydro-electric power and of domestic 
supplies of salt and sulphur. The use of electric power has led to the 
installation of a number of nitrogen fixation plants with the associated 
manufacture of ammonia, nitric acid, nitrates, and cyanamide. ‘The 
supplies of sulphur and pyrites have given rise to a considerable sul- 
phuric acid industry and to the making, in normal times, of super- 
phosphates, which need sulphuric acid for their preparation, whilst 
lime, quarried in many parts of the country, is much used in making 
calcium carbide and cyanamide. ‘The electrolytic treatment of sea- 
water in conjunction with the abundance of electric power has re- 
sulted in the preparation of bromine and chlorine. Considerable 
attention has also been paid to the coking industry, and the dependent 
preparation of ammonia, coal-tar, and other by-products. Minor 
chemical industries are represented by the preparation of glycerine 
as a by-product of soap-making and by the distillation of alcohol from 
beet-sugar and wine. 

By the year 1939 Italy had become self-supporting in the raw 
materials for many of these processes. In normal times, however, 
the bulk of the coal for the coking industry and of the phosphate rock — 
for the making of superphosphates and other raw materials, such as 
those used for preparing plastics and synthetic dyes, had to be im- 
ported. The interaction between the chemical and other industries 
is interesting; for instance, artificial fertilizers have played an im- 
portant part in the development of agriculture, and their supply is 
based on the efficient working of nitrogen fixation, sulphuric acid, 
and superphosphate plants. Again, the fixation of nitrogen, the 
electrolysis of sea-water, and the preparation of coal-tar by-products 
have combined in the production of explosives and materials for 
chemical warfare. 

The output of the principal branches of the Italian chemical 
industry is given in Appendix V. 

Sulphuric Acid. ‘This acid is not only very important on its own 
account, but as a basis for the manufacture of many other chemicals 
in Italy. World output amounted in 1938 to about 16 million metric 
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tons, of which Italy contributed about 1,150,000 tons. Production 
has increased greatly in recent years, and by 1940 amounted to as 
much as 1,400,000 tons. Most of the country’s output is for internal 
consumption and little is exported. ‘There are 33 modern plants with 
an estimated capacity of over 2 million tons, more than sufficient for 
the country’s needs. 

The main raw materials of sulphuric acid are pyrites, zinc blende, 
or sulphur, and one reason for the great development of its manu- 
facture is the occurrence of these minerals in Italy. Among the 
different ways of making sulphuric acid commercially, use is made 
of the chamber process, in which one of the chemicals needed is nitric 
acid, obtainable from the nitrogen fixation plants. Alternatively, the 
contact process is employed, e.g. at Bagnoli. This method needs 
platinized asbestos as a catalyst, failing which ferric oxide, although 
inferior, can be used. 

All the larger factories are in northern Italy. ‘The more important 
of these are at S. Giuseppe di Cairo (estimated annual capacity 
135,000 tons, S.A. Ammonia e Derivati), north-west of Savona; 
Cengio (105,000), also north-west of Savona; Porto Marghera 
(42,000); and Avigliana (42,000), west of ‘Turin. The last three are 
controlled by Montecatini. In addition there are several of moderate 
importance around Milan and two at Bussi sul ‘Tirino in the Pescara 
valley. ‘The factories in the north, especially those north-west of 
Savona, are not near the pyrites mines, nor is the industry on a large 
scale near the mining areas of ‘Tuscany or in the Cesena district, 
where sulphur is mined (p. 186). On the other hand, a small sul- 
phuric acid industry has grown up in Sicily, presumably in con- 
nexion with the sulphur-mining there. 

Sulphuric acid is used for pickling and cleansing metals, for electric 
batteries, for making artificial fertilizers, ammonium, copper, and 
other sulphates, for nitric and hydrochloric acids, and in the prepara- 
tion of sodium carbonate, explosives, alum, glucose, dyes, rayon, and 
many other substances. 

Nitrogen. Electric power is used to extract nitrogen from the air, 
and the manufacture of nitric acid and ammonia are important 
branches of this industry. Self-sufficiency of nitrogen products by 
this process was expected by 1940, when it was hoped to cut down 
to a minimum imports of Chilean saltpetre (sodium nitrate) as a 
source of nitrogen. Consumption, however, rose between 1938 and 
1940, and home production was hampered by shortage of electric 
power; as a result imports of Chilean nitrate increased in these years. - 
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Ammonia is either obtained as a by-product of coking or is made 
synthetically in nitrogen fixation plants, the hydrogen being obtained 
by electrolysis of water. In normal times the total capacity for making 
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synthetic ammonia is (in terms of nitrogen) 210,000 tons a year, but 
this had been raised to 245,000 tons by 1941. The most important 
plants are those controlled by Montecatini at S. Giuseppe di Cairo 
(capacity 50,000 m. tons) and Sinigo (33,000 m. tons) south of Merano, 


MANUFACTURING INDUSTRIES 315 


and of the Societa industriale San Marco (S.A. Vetrocoke) at Porto 
Marghera (35,000). There is also an important plant at Crotone 
(25,000) and others at Apuania, Novara, Vado Ligure, Bussi sul 
Tirino, and near Terni. Nitrogen is also obtained from the waste 
gases from blast furnaces, notably at Bagnoli (Naples). Nitrate 
fertilizers are produced at some of the fixation plants, and nitric acid 
is important in the explosives and many other industries. 

Chlorine and Alhed Chemicals. Chlorine, hydrochloric acid, the 
bromides, and iodides are derivatives of sea salt. Their manufacture 
is carried on in Apulia. Here the major salt-producing area of 
Margherita di Savoia is the main centre, but chlorine is also pre- 
pared at the cellulose works at Foggia, and hydrochloric acid and 
other chlorine compounds at Barletta. This acid is also made at 
Portici near Naples. Chlorine, in addition to its use for bleaching 
paper and textiles, is also employed for making certain types of ex- 
plosives and chemical warfare products. The use of iodine in medi- 
cine is well known. Hydrochloric acid is important in numerous 
chemical processes, particularly for preparing colouring matter and 
in dyeing, and is an indispensable analysis reagent in laboratories. 

Caustic Soda and Soda Ash. 'These chemicals can be manufactured 
from domestic raw materials, particularly common salt. ‘The electro- 
lysis of sea-water is one way of making caustic soda, and as chlorine 
is given off during the process, the caustic soda and chlorine industries 
are closely connected. By the Solvay process soda ash is made from 
sodium bicarbonate, which in turn is made by treating brine with 
ammonia and carbon dioxide. Production of caustic soda and soda 
ash was increasing from 1935 to 1939, in which year 200,000 metric 
tons of the former and 400,000 of the latter were made. The two 
most important Solvay factories are at Rosignano Marittimo (capacity 
- 440,000 tons a year) and Monfalcone (capacity 50,000 tons). There 
are about a dozen smaller plants in various parts of the country. 
About 85 per cent. of the caustic soda is used by the rayon industry, 
and most of the remainder in making soap. Soda ash is mainly used 
in the manufacture of glass, dyes, soap, and as a water softener. 

Glycerine. When certain kinds of fat are treated with caustic potash 
to make soap, free glycerine is obtained as a by-product, but only the 
larger soap-works (p. 340) in the country have glycerine refining 
plants. Glycerine is also formed in small quantities by the alcoholic 
fermentation of beet-sugar, but this process is only used to supple- 
ment supplies in the event of reduced production from the soap- 
works. In normal times about 3,000 tons of glycerine are produced 
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in a year. Some go per cent. of this is absorbed by the explosives 
industry, and only a small part by the pharmaceutical industry. 

Potash. The only mineral source of potash in the country, apart — 
from the attempted use of leucite (p. 162), is alunite, which occurs 
in restricted areas in Tuscany (p. 162). Italy is, therefore, dependent 
on imported minerals for making large quantities of potash fertilizers. 
These, together with the manufacture of potash alum and aluminium 
sulphate (used for purifying water), are manufactured chiefly round 
Milan, but Cengio, Brescia, Barletta, and Crotone are minor centres. 

Calcium Carbide. 'The manufacture of this commodity is an im- 
portant branch of the country’s chemical industry. One reason for 
its development is the abundance of limestone, as it is made from a 
mixture of quicklime and coke in an electric furnace. ‘The capacity of 
the factories greatly exceeds production, which amounted to 135,000 
tons in 1938, sufficient to allow an export of 5,000 tons. The chief 
makers are: the Societa Terni at Papigno, 3 miles east of Terni 
(capacity 180,000 tons), S.A. San Marco elettrometallurgica Veneta 
at Porto Marghera (100,000 tons), Societa industriale Carburo at 
Ascoli Piceno (48,000 tons), and many smaller works, notably at 
Domodossola, Varzo, and Darfo. More than half the carbide is used 
for making cyanamide, the remainder is employed mainly for acetylene 
and a small quantity for cyanides. 

Calcium Cyanamide. If carbide is heated with nitrogen in a certain 
way, calcium cyanamide is formed. Thus the manufacture of this 
valuable fertilizer not only forms a link between the nitrogen and — 
carbide industries, but is carried on in some of the carbide works. 
The most important cyanamide plant is at Papigno (capacity 22,000 
m. tons a year). This plant belongs to the Societa ‘Terni, which also 
owns a small factory at Narni (4,000 tons). ‘The Montecatini com- 
bine controls factories at Domodossola (5,000 tons), Ascoli Piceno 
(3,000 tons), and Apuania (small capacity). 

Phosphates and Superphosphates. Superphosphate is an even more 
important fertilizer than cyanamide, and its manufacture depends on 
supplies of sulphuric acid (p. 312) and phosphate rock. Supplies of 
the former are abundant, but in normal times Italy has to import 
large quantities of the latter from north Africa. Other possible sources 
apart. from imported supplies include preparations from bones, 
sewage, or basic slag. ‘The north African phosphate rock is most 
valuable, because it is relatively free from certain compounds of iron 
and aluminium which, if present, interfere with the manufacturing 
process. 
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Superphosphate is made by treating calcium phosphate with sul- 
phuric acid so as to produce monocalcium phosphate and calcium 
sulphate. The mixture of these two salts is known commercially as 
‘superphosphate’. Sulphuric acid and superphosphate are often 
made in the same factories, and are almost two branches of a single 
industry. As a branch of the phosphate industry, the element phos- 
phorus is prepared in small quantities by the S.A. Fosforo e Derivati 
at Spoleto. 

The normal yearly output of superphosphate is about 1,500,000 
tons, of which very little is exported. The chief manufacturers are 
Ammonia e Derivati Societa generale per Prodotti azotati sintetici at 
Novara, Marengo S.A. Italiana per la Lavorazione dei Prodotti del 
Rame at Spinetta near Alessandria, Azienda Colori nazionali Affini 
(A.C.N.A.) at Cengio, and Meridionale Ammonia Societa di Esercizio 
at Crotone. All these companies have their headquarters at Milan. 
Another firm, Marchi Carlo e Giulio of Florence, has works at 
Leghorn, Mira south-west of Mestre, and Pescia west of Pistoia. 

Other types of artificial fertilizers are made in Italy, including 
calcium nitrate, ammonium nitrate, sodium nitrate, ammonium sul- 
phate, and diammonium phosphate. Copper sulphate is also made 
for spraying vines. 

Coke and Coal-tar Derivatives. ‘The country’s total annual needs 
of coal for all purposes are estimated at 16 million tons. As the 
normal output of Italian anthracite, bituminous, and soft coal is only 
equivalent to about 4 million tons of hard coal a year, three-quarters 
of the total requirements have to be imported. 

Out of this total of 16 million tons, about 3,650,000 tons a year are 
needed for making coke for the iron and steel industry. There are 
II principal plants with a total capacity of 2,800,000 tons of metal- 
lurgical coke, and these rely mainly, though not entirely, on imported 
coal. The Ilva combine dominates this industry with a coke oven 
capacity of 1,000,000 tons a year. 

Liguria, with about 40 per cent. of the country’s coking capacity, 
is the most important centre of the industry, and its coke ovens 
normally require about 1,400,000 tons of coal a year. ‘The Cokitalia 
plant at S. Giuseppe di Cairo is the most important (capacity 600,000 
tons coke), and both this and the Cokitalia plant at Vado Ligure 
(100,000 tons coke) use coal imported at Savona. The Ilva company 
has works at Bolzaneto, and the Ansaldo company two plants at 
Cornigliano Ligure (combined capacity about 600,000 tons coke). 
The Societa riunite Italiane Vetrocoke plant at Porto Marghera uses 
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some Istrian coal, but its requirements are 650,000 tons of coal a year, 
with a coke capacity of 500,000 tons. In ‘Tuscany the Ilva coke-ovens 
at Piombino have an annual consumption of 350,000 tons of coal and | 
those at Portoferraio of about 250,000 tons, whilst the Cokapuania 
works at Apuania have a capacity of 200,000 tons of coke a year. 
The Ilva company also owns the coke-ovens as well as the iron and 
steel works at Bagnoli near Naples. The coke-oven capacity here is 
about 200,000 tons a year, and some of the coal used is from the 
Sulcis coalfield in Sardinia. ‘The Ilva coke-ovens at Servola (Trieste) 
require about 200,000 tons of coal a year, some of which comes from 
the Istrian collieries. ‘The Societa Terni plant at ‘Terni uses imported 
coal, including some from Sardinia, as the local soft coal is not 
suitable for coking, and about half the annual output of 200,000 tons 
of coke is used for the carbide industry. 

The coal-gas industry is far more widespread than the coke-oven 
industry and is to be found in the majority of the more important 
towns. Its development in Italy has, however, been retarded by the 
low standard of living in many areas, by the necessity of importing 
suitable coal, and by the development of hydro-electricity. 

When coal is coked, whether in coke-ovens or in coal-gas works, 
many products are produced, including many complicated forms of 
tar and oil as well as ammonia. These by-products form the bases 
of several important industries, including the making of dyes, ex- 
plosives, drugs, and synthetic resins. The chief products are: benzol, 
a source of fuel and benzene; toluol, important for dyes and ex- 
plosives; and phenol, from which synthetic resins of bakelite type as 
well as dyes, explosives, and medical products are made. These 
manufactures, of course, depend mainly on imported coal; but toluol 
and benzol have also to be imported as the coke industry produces 
insufficient quantities. ‘The main manufacturers of coal-tar deriva- 
tives are: Cokitalia S.A. at S. Giuseppe di Cairo, Vetrocoke at Porto 
Marghera, and Societa per Il’ Industria e l’Elettricita at Nera Montoro. 
In addition there are synthetic phenol plants belonging to Azienda 
Colori nazionali Affini at Cengio and to S.A. Cokapuania at Apuania. 
The Montecatini combine has a large measure of control over this 
industry. 

Synthetic Dyes. 'This industry has developed in recent years along 
conventional lines, as there has been little research for new materials. 
The Azienda Colori nazionali Affini is one of the chief manufacturers 
with works at Cengio and near Milan at Cesano Maderno. Factories 
belonging to other companies are at Rho, Melegnano (between Milan 
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and Lodi), Bovisa (a suburb of Milan), and Cirie (north of Turin). 
This industry is thus concentrated in the industrial north and has 
achieved an output as high as 12,000 tons a year. 

Hydrogenation. Hydrogenation plants were installed at Bari and 
Leghorn in 1936 (Vol. IV). They are operated by the Azienda 
nazionale Idrogenazione e Combustibili, which is under the joint 
ownership of the Azienda generale Italiana Petroli and the Monte- 
catini combine. Bari is well situated for dealing with crude oil from 
the Albanian oilfield. The plant at Leghorn was originally designed 
to treat the Tuscan brown coal deposits, but has so far been mainly 
used for the hydrogenation of imported crude oil. Plants for making 
synthetic oil from lignite or brown coal have recently been installed 
at Florence and 8. Giovanni Valdarno. 

Explosives. Supplies of sulphuric and nitric acid are sufficient, but 
those of some of the other raw materials are inadequate. Shortages 
of glycerine have to be made up by imports or by substitutes when 
there is a reduction of output in the soap industry; the estimated 
normal capacity for production of nitro-glycerine is 7,000 tons a year. 
Shortage of toluol for making T'.N.T., especially in war-time, is more 
serious, and has led to research into new types of explosives which 
can be synthesized from such chemicals as methyl alcohol and formal- 
‘dehyde. The country’s normal capacity for making T.N.T. is 21,000 
tons a year. Cellulose, from which explosives of the gun-cotton 
(nitro-cellulose) types are made, is supplied from many plants grow- 
ing in the country. It is made from reeds (Arundo donax), and the 
yield from many other plants has been investigated, including hemp, 
wheat and rice straw, as well as twigs of chestnut and beech. The 
normal manufacturing capacity is about 50,000 tons a year. 

The largest government-controlled factory is at Fontana Liri, east 
of Frosinone.- The Montecatini combine controls an important fac- 
tory at Cengio and three smaller plants at Avigliana west of ‘Turin, 
at Carmignano between Florence and Pistoia, and Spilamberto south- 
east of Modena. Other important factories are at Segni, Taino, 
Cesano Maderno, and Rho. The location of some of these factories 
shows how the explosives industry is intimately connected with the 
making of synthetic dyes. The manufacture of various types of 
materials for chemical warfare and smoke-screens is carried on at 
Rho, Cengio, Cesano Maderno, Foggia, and Naples. 

Plastics and Resins. Three main types are synthesized, but other 
substances allied to the coal-tar products are also manufactured. ‘The 
three main types are: celluloid, made from cellulose and camphor, 
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the second of which can be synthesized from chemicals allied to 
turpentine; bakelite, obtainable from phenol; and casein, derived 
from milk. Total production capacity is 20,000 tons a year. The — 
chief factories are at S. Giuseppe di Cairo, Villadossola in the 'Toce 
valley, Cesano Maderno, Novara, Turin, Ferrara, and Naples. 
Several of these factories specialize in the production of Rep 
types. 

Pharmaceuticals. ‘The raw materials for some of ties are grown 
or produced in the country, others, such as quinine and opium, have 
to be imported. Synthetic substitutes are not made to any great 
extent, though a substance called ‘chinodora’ is manufactured to 
make up for the lack of quinine. Italy and Algeria together have a 
virtual monopoly of one product, which is prepared from a plant 
known as red squill. A very important rat poison is made from this 
plant, which is unique in being practically harmless to human beings 
and domestic animals. Preparations from both red squill and the 
closely related white squill are used in medicine. 

The chief factories making general pharmaceutical products are 
those of the Farmaceutici Italia (controlled by the Montecatini com- 
bine) at Milan and Turin, and of the S.A. Carlo Erba at Milan. 

Boric Acid. 'The only commercial source in the country is at 
Larderello in Tuscany (p. 173), where the crude boric (or boracic) 
acid is concentrated and purified by the Larderello S.A. per lo 
Sfruttamento delle Forze endogene. Borax (sodium tetraborate) is 
not known to occur as a mineral in Italy, but is made by treating — 
boric acid with soda ash. About 6,200 tons of boric acid were pro- 
duced in 1938, part of which was exported. Borax and boracic acid 
are used in the enamel, varnish, food-preserving, soap, and candle 
industries, also for soldering and brazing, as an antiseptic, and for 
making optical glass. 

Alcohol. Raw materials for preparing pure alcohol are for the most 
part obtained from two crops commonly grown in the country, 
sugar-beet and vines. ‘The most important beet distilleries are near 
the beet-growing areas in the lower Po valley, at Mezzano north-west 
of Ravenna, Pontelongo south-east of Padua, and Bottrighe south- 
east of Adria. The principal wine distilleries are at Barletta, Reggio 
Emilia, and Lugo to the west of Ravenna. Pure alcohol is used in 
many industries notably in its capacity for dissolving many kinds of 
resins and other hydrocarbons, and much use is made of it in medi- 
cine. It is well known in its commercial form as ‘methylated spirit’, 
and can be used for driving certain kinds of engines and as a motor 


MANUFACTURING INDUSTRIES 321 


fuel. About 75,000 tons were used in 1941 as a blended form of 
motor spirit. 

Citric Acid. This acid is made from lemon and lime juice, especially 
in the citrus districts of Sicily and Calabria. It is used for the manu- 
facture of soft drinks, in the calico-printing trade, and as the basis 
_ of several medicinal salts. It is well known as an antidote for scurvy. 


Regional Distribution 


Factories making chemical products are much more numerous in 
the industrial north than in the Peninsula. Thus, out of a total of 
nearly 200 chemical works, more than half are in Lombardy, Pied- 
mont, Emilia, and Venetia. The reason for this unequal distribution 
can partly be attributed to the greater resources of hydro-electric 
power in the Alps than elsewhere in Italy. This influence is also 
evident to a lesser degree in other parts of the country; for instance, 
in Umbria the chemical industry is concentrated round the power 
stations near Terni, and in Calabria the chemical works at Crotone 
are close to the Ampollino power plants. Abundance of water, 
availability of man-power, and easy access to the principal markets 
also favour the densely populated north. On the other hand, there 
is a surprisingly small. connexion between the manufacturing sites 
and the location of raw materials, except in a few minor instances, 
such as the purifying of boracic at Larderello, the preparation of 
citric acid in the citrus-growing areas of Sicily, and the distillation 
of beet alcohol in the sugar-beet growing districts of the Po delta. 
The concentration of chemical works at Porto Marghera and Crotone 
is due to a combination of electric power and port facilities. 

In the following description the compartments are arranged in 
approximate order according to the importance of the chemical 
factories in each. 

Lombardy. This is the most important compartment in the country, 
with a wide range of products, of which the most outstanding are 
sulphuric and other acids, superphosphates, copper sulphate, nitrogen 
products, synthetic resins, and dyes. Much the most important 
centre in the whole country is the Milan district. Montecatini and 
l Appula both have sulphuric-acid works in Milan itself, and glycerine 
and chlorates are made by S.A. Fabbriche Fiammiferi e Affini, the 
most important manufacturer of matches in Italy. Potash fertilizers, 
nitrocellulose lacquers, pharmaceuticals, dyes, and photographic films 
are also made. Sesto S. Giovanni has three chemical works, chiefly 
making formaldehyde, synthetic plastics, and explosives, as well as 
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a distillery for ethyl alcohol. At Cesano Maderno the Azienda Colori 
nazionali Affini has a large works which makes sulphuric acid, caustic 
soda, dyes, and other products, but specializes in potash fertilizers. 
Castiglione Olona is a major centre of the celluloid industry. Rho 
chiefly manufactures dyes and materials for explosives and chemical 
warfare, whilst explosives are also made at Maccagno. Melegnano 
makes sulphuric acid, superphosphates, and dyes, whilst sulphuric 
acid and superphosphates are also manufactured at Castellanza, 
Romano di Lombardia, and Treviglio, and sulphuric acid alone at 
Calolziocorte, Pavia, and Mantua. The carbide plants at Lecco, 
Darfo, Cedegolo, and Ardenno are well placed for using electric 
power from the Alpine rivers. Brescia has potash and caustic-soda 
factories, and glycerine is refined at Saronno and Legnano. 

Piedmont. The main chemical products include carbide, cyanamide, 
ammonia, sulphuric acid, fertilizers, explosives, pharmaceuticals, and 
many others. Turin is the most important centre, and it has two 
pharmaceutical factories, as well as others making sulphuric acid, 
fertilizers, oxygen gas, synthetic resins, and pitch derivatives. ‘There 
are three explosives factories at Avigliana, where sulphuric acid, 
resins, and varnishes are also manufactured. Other important works 
include those at Garessio (pharmaceutical products), Verres in the 
Val d’Aosta (ammonia), Novara (nitric acid, ammonia, phosphatic 
fertilizers, and acetic acid), and Domodossola (carbide and cyana- 
mide). Acetic acid and sodium acetate are also made at Villadossola, 
and carbide and cyanamide at Varzo near the Simplon tunnel. 
Sulphuric acid and artificial fertilizers are made at Vercelli and ferti- 
lizers near Alessandria. Lesser manufactures include carbon disul- 
phide at Venaria Reale for the rayon industry, sodium and potassium 
chlorate at Borgofranco d’Ivrea, dyes at Cirie, and pharmaceuticals 
at Settimo Torinese. 

Venezia Euganea. Porto Marghera is much the most important 
centre, and this industrial area includes the Vetrocoke coke-ovens 
and nitrogen fixation plant as well as the San Marco Elettro-metal- 
lurgica Veneta carbide works; the nitrogen plant and carbide works 
are the second largest of their kind in the country. Montecatini also 
has a large plant producing sulphuric acid and several different kinds 
of fertilizers, primarily to meet the demands of the rich agriculture 
of the Northern Plain. Superphosphates are manufactured at Adria, 
Este, Legnago, Lendinara, Pordenone, Udine, and Vicenza. Pharma- 
ceutical products are also made at Vicenza, barium carbonate at 
S. Giovanni Lupatoto, and starch and glucose at Castelmassa, whilst 
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fuel alcohol is distilled at Cavarzere. Oxygen for cold storage is 
made at Padua, Treviso, Verona, and Porto Marghera. Padua also 
has factories for making alcohol, acetone, glycerine, and coal-tar 
products. 

Inguria. Although this compartment does not rank high in order 
of number of factories, a considerable industrial area is centred round 
S. Giuseppe di Cairo and Cengio, on the main railway from Savona 
to Turin. In normal times coal is imported at Savona, and trans- 
ported by aerial ropeway to S. Giuseppe di Cairo where there are 
large storage depots and by-product coke ovens. ‘The three sulphuric- 
acid plants here together form the largest producing unit in the 
country, whilst the nitrogen plant is also the biggest in Italy. The 
second largest sulphuric-acid factory in the country is at Cengio, 
where there are also large superphosphate, synthetic phenol, and 
explosives works. Many other chemicals are also manufactured in 
the neighbourhood of 5. Giuseppe di Cairo, including photographic 
films, non-dimming eye-pieces for gas masks, and nitro-cellulose, 
whilst urea resins and various types of plastics and varnishes are also 
made. Coal distillation products are recovered notably at the coking- 
plants at Vado Ligure, Bolzaneto, and Cornigliano Ligure near 
Genoa. Solvents, plastics, and varnishes are also prepared at Genoa, 
acetone and solvents at Savona, and vanadium oxide at Rivarolo. 

Tuscany. ‘The chief chemical produced in this compartment is 
soda ash, and the Societa Solvay factory at Rosignano Marittimo is 
the most important of its kind in the country. Sulphuric acid and 
superphosphates are manufactured at a number of small factories at 
Leghorn, Pescia, Rifredi and Fiesole (both suburbs of Florence), and 
Castelfiorentino. It is surprising that the sulphuric-acid industry is 
not developed on a larger scale, considering the proximity to sources 
of pyrites. Apuania has a large nitrogen fixation plant, and also 
specializes in the making of explosives for the mining industry; pre- 
sumably the choice of this site was influenced by the requirements 
of the marble quarries. Explosives are also made at Signa and at 
Aulla and Villafranca north-east of Spezia, and near Orbetello, whilst 
there are smaller works at Carmignano, Camaiore, and Gallicano. 
The nitrogen fixation plant at Figline Valdarno is small. The coking 
industry is important at Piombino, Portoferraio, and Apuania. 

Emilia. 'This compartment is more agricultural and less commercial 
than most of northern Italy, and accordingly the chief chemical pro- 
duct is artificial fertilizer. Superphosphates are made at Bologna, 
Fidenza, Modena, Ravenna, Reggio Emilia, and Piacenza. Other 
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chemicals are made at Modena (tartaric acid), Bologna (glycerine), 
Spilamberto and Lugo (explosives). Oxgyen for cold storage is 
manufactured at Bologna, Ferrara, Forli, Modena, Parma, Piacenza, © 
and Reggio Emilia. The only plant in Italy making synthetic 
rubber is worked by the S.A. Industria Gomma sintetica at Ferrara 
(p. 350). Crude sulphur is refined at Cesena, Mercato Saraceno, and 
Ravenna, but in spite of the supply of sulphur and the nearby super- 
phosphate and explosives industries, no sulphuric acid is made in 
this compartment. Alcohol is distilled at Mezzano, Pontelongo, and 
Bottrighe. 

Umbria. Although there are only a few chemical factories in this 
compartment, the Terni district is a major centre of the industry. 
The Societa Terni has the country’s largest carbide and cyanamide 
works at Papigno, a smaller cyanamide plant at Narni, and coke ovens 
at Terni. Synthetic ammonia is made by different firms at Nera 
Montoro and ‘Terni, and carbon electrodes at Narni. 

Calabria. Chemicals are manufactured at two factories at Crotone. 
One of these has an important nitrogen plant which produces am- 
monia, nitric acid, ammonium nitrate, and other chemicals, as 
well as superphosphates. The other factory is mainly engaged 
in the electrolysis of zinc ore, but also makes sulphuric acid for the 
superphosphates. Current is supplied from the Ampollino power 
stations. 

Venezia Giulia. 'The Societa Solvay’s soda-ash plant at Monfalcone 
is the second largest in the country and is also an important producer - 
of caustic soda. Apart from this factory, this compartment has only 
minor chemical works. Phosphatic fertilizers are made at Fiume, and 
oxygen gas for cold storage at Trieste and Pola. The coke ovens at 
Servola make use of Istrian coal. 

Venezia Tridentina. ‘The only important factory is the nitrogen 
plant at Sinigo, south of Merano. This, the third largest producer 
of ammonia in the country, also makes nitric acid. There are small 
alcohol distilleries at Bolzano and Trento, and the last-named 
specializes in anti-knock compounds. 

Campania. Most of the chemical industry is concentrated in the 
Naples area, where a considerable variety of compounds is made, 
including sulphuric acid, fertilizers, copper sulphate, caustic soda, 
synthetic resins, glycerine, ammonia, chlorine, and materials for ani- 
line dyes, poison gas, and the scent industry. Explosives are also 
produced in the district, both for military purposes and for mining. 
At Bagnoli sulphuric acid is made by the contact process and nitrogen 
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for making ammonia is recovered from the blast furnaces and ammonia 
from the coke ovens. 

Abruzzi and Molise. ‘lhe most important centre is Bussi sul Tirino, 
where there are two nitrogen fixation plants producing nitric acid, 
ammonia, sulphuric acid, caustic soda, and tetra-ethyl-lead, and a 
third factory which used to prepare alumina but now makes carbon 
electrodes. These industries are dependent on the Pescara hydro- 
electric system (p. 242) for their power. Other chemical works 
include those at Pescara (paints and varnish), Chieti (cellulose), 
and Bolognano (fertilizers). 

The Marches. 'The chief feature is the large carbide and cyanamide 
works at Ascoli Piceno, where carbon electrodes are also made. 
Liquid oxygen is manufactured at Ancona and Chiaravalle and super- 
phosphates at Porto Recanati. There are small caustic-soda works at 
Porto 8. Giorgio and S. Severino Marche. 

Latium. Most of the chemical works make explosives or sulphuric 
acid and superphosphates, but none ona large scale. ‘hese substances 
are made at Rome, where there is also a caustic-soda factory, and at 
Civitavecchia and Rieti. ‘The main explosives factories are at Segni 
and Fontana Liri, with two smaller factories at Tivoli. Disinfectants 
and insecticides are made at Isola del Liri. 

Apulia. ‘The most outstanding feature of the chemical industry 
here is the production of chlorine, hydrochloric acid, bromides, 
iodides, and other derivatives of sea-water salt at Margherita di 
Savoia. A chlorine plant in the cellulose works at Foggia is also 
dependent on this industry. Copper sulphate, sulphuric acid, and 
superphosphates are made at Brindisi, Barletta, and Taranto. Cream 
of tartar is manufactured from wine lees at Barletta, Canosa, Corato, 
and Manduria. Explosives for mines and quarries are made at 
Galatone between Lecce and Gallipoli, and oxygen at Lecce. 

Sicily. Sulphuric acid is made in small quantities at. Palermo, 
Licata, and Campofranco. The high cost of fuel and the scarcity of 
water are two of the factors which have militated against larger works 
being set up so near to abundant sources of sulphur. Another local 
chemical industry is the manufacture of citric acid at Catania, Pa- 
lermo, Carrabba on the eastern foothills of Etna, and at Tremestieri 
north of Catania. 

Lucania. As this district is largely agricultural, the only chemical 
industry is the small-scale distillation of alcohol. The main distilleries 
are at Battipaglia, Lavello north-east of Melfi, Irsina south-west of 
Altamura, and T'ricarico east of Potenza. 
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Italy is the second wine-producing country of the world, France» 
being the first, and Spain the third. Of the 5,612,650 tons of wine 
grapes grown in 1936, 5,409,250 tons were made into wine. In 1936 
there were 740,307,700 gallons of wine made, 802,780,000 gallons in 
1937, and 917,774,000 gallons in 1938. ‘The total output, however, 
must have been higher as some of the wine made on individual 
peasant holdings may not have been included in the statistics. Com- 
mercial vineyards have always accounted for only a small proportion 
of the output. 

Wine is produced in almost every region, and most farms in vine- 
growing districts make their own wine. The picturesque custom of 
treading out the grapes with the naked foot is still followed by the 
smaller cultivators. Men usually do this, as a woman’s foot is sup- 
posed to turn the grapes sour. A machine, operating on the same | 
principle as a coffee grinder, is now generally used (Plate 58). As 
the pressing-machine is costly, in towns in vine-growing districts a 
public wine-press is provided by the municipal authorites, and a fee 
paid by the users. In the small communes and villages there is usually 
only one owner of a wine-press, and it is let out at small charge. 
In central Italy, where the mezzadria system of land tenure is 
common, each steward generally has a press at his factory (p. 13). 

The process of wine-making is usually as follows. ‘The grapes 
intended for red wine are transported in vats of oak or mulberry and. 
then pitchforked into the feeder of the pressing-machine, which is 
intended only to break the skins and not to crush the grapes. After 
passing through the machine the bunches of grapes fall into a second 
vat, the contents of which are then put into a large barrel and are 
allowed to ferment for 5 or 6 days inacellar. After the juice is drawn 
off, the remaining grapes and stalks are put into a powerful crushing- 
machine known as the forchio. ‘This is a special kind of wine-press 
which is often driven by steam or electricity and crushes the grapes 
far more effectively than the machine used in the first process. ‘The 
wine yielded by this extra crushing is usually rougher and headier 
than the other kind, owing to there being more alcohol in the stalks of - 
the grapes, and is put in a separate barrel. This inferior wine sub- 
sequently goes through the same processes as the other wine. The 
juice which is drawn off is placed in a large barrel for 6 months. At the 
end of this time the wine should be clear, but to ensure the removal 
of sediment it is drawn off into another barrel before being bottled. 
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A second-quality wine, which is not as a rule sold but drunk by the 
vine grower and his family, is made from the grapes discarded when 
picking. A third quality is made from the grapes after they have 
been through the torchio. Water is thrown on them and left 10 


days so as to let the mixture ferment again. This produces a fairly 


strong wine which the peasants drink freely when working in the 
fields. 

All these processes only apply to red wine, the manufacture of 
white wine entailing a far more elaborate and difficult process. As 


a rule small cultivators do not attempt the making of white wine 


owing to the trouble and cost of the process, in which there are several 
stages. ‘he great difference between the manufacture of red and 
white wine is that the latter is not allowed to ferment. The grapes 
without their stalks and skins are put through the torchio at once, 
and the wine is drawn off into barrels where it remains 4 or 5 days 


until sufficient sediment is formed. This process is repeated two or 


three times to clear the wine still more. Finally it is filtered by being 
passed through glass funnels, in which absorbent paper has been 
placed to catch any remaining sediment. If this filtering is not 
sufficient, gum or white of eggs is put in the barrels to precipitate 
the sediment. The wine is then fit for bottling. 

The types of wine produced in Italy include common wine (vino 
dt paese) of various qualities, fine wine, table wine, and special wine. 
The common wine, which is generally of lower quality than the vin 
ordinare of France, is usually consumed in the same region and in 
the same year as it is produced. The better quality and more costly 
wines are exported or sent to the more important Italian towns. 
The fine wine is generally a vino di paese of exceptional merit. It, 
however, has to be consumed before it is a year old, partly because the 
grapes used for wine-making are not thinned enough and partly 


because of excessive sunshine; these wines, unlike the French wines, 


do not mellow but deteriorate with age. The table wines and special 
wines generally keep for longer periods. Liqueurs and aperitifs are 


also made and exported. 


The principal wine-producing compartments in order of output 
are Emilia, Tuscany, Piedmont, Sicily, Apulia, Campania, Venezia 
Euganea, Lombardy, Latium, the Marches, Abruzzi and Molise, 
Umbria, and Calabria. 

In Emilia vines are widely cultivated, the most important provinces 
being Ravenna, Modena, and Reggio. The best-known wine is 
Lambrusco which is made in the province of Modena. Although 


328 MANUFACTURING INDUSTRIES 


more wine is produced than in any other compartment, the wines are 
generally of poor quality and not exported. 
Tuscany is famous for its Chianti wines (red) which are made in the 
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Fic. 59. White wines 


hilly district of Chianti, south of Florence. The annual production 
is about 4,400,000 gallons. Chianti is made by a complicated process 
from a mixture of black and white grapes and is very valuable to the 
country as it is one of the few wines which travels well enough for 
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export. ‘T’he best varieties of Chianti are Pomino, Rufina, and Castel 
di Broglio. Other good Tuscan wines, all red, include Nipozzanto, 
Altomena, Alcatico (sweet), and Montepulciano. 
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Fic. 60. Liqueurs and aperitifs 


In Piedmont the Monferrato hills and an area between Novara and 
Lake Maggiore are the principal wine districts, though wine is made 

- throughout most of the compartment. The cheaper kinds of wines, 
which are all red, include Dolcetto, Freisa, Neriani, Lignenga, and 
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Americani. The choicer wines are Muscatel, Barbera, Nebbiolo, and 
Barolo, all red, Asti Spumante, Muscato, Canelli, and Castel Taglio, 
all white. Asti Spumante, a sparkling wine rather like champagne, — 
from the Monferrato hills, Barbera, and Barolo, both fortified, are 
exported and are the main types familiar to British consumers. 
Vermouth, an aperitif composed of white wine with alcohol, sugar, 
and herbs added, is made on a large scale in Piedmont. 

In Sicily Marsala wine is made in the western corner of the island 
near the town of the same name. The Marsala wine trade was started 
by an Englishman, John Woodhouse, about 1773. Its subsequent 
development was associated mainly with the families of Ingham and 
Whitaker, but in recent times has passed into Italian hands. Marsala, 
a white wine, is the best, most alcoholic, and longest keeping of 
Italian wines, and is exported in the largest quantities (Plate 64). 
The wines of Syracuse and M. Etna are also of quite high quality. 

Wine-making in Apulia is widespread as well as the distillation of 
alcohol from grapes and the manufacture of liqueur. The wines, 
which are made in nearly all the larger towns and in many small ones, 
are mainly red and more full-bodied and alcoholic than those of 
the rest of Italy. They are often used for bleaching. ‘The best known 
wine is 5. Stefano, whilst brandy is made at Barletta. 

In Campania the most important wine areas are the slopes of 
Vesuvius, the Campi Flegrei, and the island of Capri, all of which 
have been famous since Roman times. The best-known wines are 
Capri and Falerno (both red and white) and Lachryma Christi 
(white). | 

The Adige valley is the principal wine-producing district in 
Venetia. In Venezia ‘T'ridentina the principal red wines include 
Terlano, Lagrein, Meranese, Santa Maddalena, and Caldaro, whilst 
Riesling is the better known of the white wines. In Venezia Euganea 
the Valpolicella (red) and Soave (white) are the best wines. Valpoli- 
cella and Conegliano (white) are marketed in other parts of the 
country. The most notable wines of Venezia Giulia are ‘Trebbiano, 
Semillor (white), Vipacco, and Prosecco, which mainly come pk 
the province of Istria. 

The principal wine-producing districts of Lombardy are around 
Pavia and Mantua. The most notable wines, however, are those of 
the Alpine valleys and include Sassella and Grumello. On the Plain 
the industry is relatively unimportant. 

In Latium the best wines come from the volcanic hills districts, 


especially from the Alban hills. The Vini dei Castelli Romani, little 
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or none of which is exported, supply about 80 per cent. of the needs 
of the compartment. The best known of these are white and include 
Frascati, Marino, Genzano, and Velletri. "The white wine of Monte- 
fiascone, grown on a hill of the volcanic plateau north of Rome, has 
been superior to all cthers of the region since ancient times. But the 
wine has to be drunk upon the mountain itself, for if carted even 
a few miles it works and loses its flavour. This wine, which has the 
peculiar name Est, Est, Est, has an interesting history. The name 
originates from the story of Bishop Johannes Fugger of Augsburg, 
_ who, when travelling to Rome, sent a servant a day’s journey ahead 
of him in order that he might sample the wines of the towns he passed 
through. If the local wine was good the servant wrote ‘Est’ in an 
agreed spot. After the servant had sampled one bottle of the wine 
of Montefiascone, he wrote Est, Est, Est. The result was the bishop 
drank so much of the good wine that he died the same night after 
dictating a will leaving a sum of money to the town providing that 
a barrel of wine should be poured over his grave each year. 

In the Marches wine production is large enough to provide a sur- 
plus for sale outside the compartment, but no special wines are made. 

Wine-grapes are grown throughout Abruzzi and Molise, and whilst 
there appears to be no special centre of production, wine is made 
in a number of localities. 

Four-fifths of the wine of Umbria comes from the Perugia province. 
Some noted quality wines are made including Orvieto from the district 
of the same name, Trebbiano from the Spoleto district, and Sacran- 
tino from the Montefalco hills. Altogether from 1,200,000 to 1,300,000 
gallons are normally exported each year from the province. 

Calabria does not produce enough wine for its own needs. ‘The 

best-known wines are Savuto (red) and Greco (white). 


VEGETABLE OILS 


Italy normally produces about one-quarter of the world’s olive-oil, 
Spain being the largest producer, Italy the second, and Greece the 
third. As the following table indicates the annual production of oil 
varies considerably, a bad year generally alternating with a good. 


Olive-oil Production (thousand gallons) 


1933/4 1934/5 1935/6 1936/7 1937/8 1938/9 1939/40 
36,036 51,678 51,414 37,202 65,560 39,710 79,379 


During the 5-year period 1932-1936 the olive crop averaged 
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I,200,000 tons per year, and the mean annual production of oil 
amounted to 45,782,000 gallons, of which 60 per cent. came from 
southern Italy, 17 per cent. from central Italy, and the remainder from | 
the islands and the north. In 1936-1939 the mean annual production 
of oil was 53,174,000 gallons of oil. The olives were pressed in 9,400 
mills, of which about 20 per cent. were mechanized. ‘The smallest 
type of press, which only crushes the olives from one farm, is ex- 
cluded from these figures. This type of press is found throughout 
the country, especially in Tuscany and most of central Italy, where 
under the mezzadria system each farming unit has its own wine- and 
olive-presses. Excluding the small presses just mentioned, it is 
estimated that 20,000 persons are employed for about 3 months of 
the year in olive-pressing. Until quite recently the production of oil 
was almost entirely a farm industry, and hand presses or presses 
worked by donkeys or oxen were the general rule. The oil produced 
was of a low quality and not of much commercial value. ‘The intro- 
duction of better methods of cleansing the olives and of power presses 
has considerably improved the quality of the oil and caused less 
waste. Asa result of efforts to improve the standard of oil, 30 refineries 
have been constructed, of which 17 are in Liguria. The refineries 
produced about 154,000,000-176,000,000 lb. in 1935/6. 

The residue from olive-oil and the husks are treated with carbon 
disulphate and made into sulphur oil, which is used in soap-making 
and in the textile industry. The processing and refining of imported 
oil-seeds and oil also forms an important branch of the natural oil 
industry. | 

Italy is a great consumer of oil as it forms part of the people’s staple 
diet, and although herself such a large producer of oil, she has to 
import considerable quantities. She imported 49,821,740 lb. of 
mainly low-grade olive-oil in 1937, and 92,911,500 lb. in 1938, chiefly 
from Spain, Greece, and ‘Tunisia. On the other hand, Italy exported 
38,620,560 Ib. in 1937, and 64,439,980 lb. in 1938 of high-grade oil. 
The bulk of this went to the United States, Italian possessions, and 
Argentina. 

The oil presses are naturally in areas where olives are grown and 
are most numerous where there is the greatest production. ‘The 
refineries and bigger presses, however, are in the larger market towns 
in the olive districts, or at the ports to which oil or oil-seeds are 
shipped. The production of oil per compartment fluctuates con- 
siderably from year to year. Apulia normally produces about 27-30 
per cent. of Italian olive-oil, and is outstandingly the most important 
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compartment. In 1936-1939 Apulia accounted for 35 per cent. of 
the total production, Sicily 13 per cent., Calabria 12 per cent., 
Tuscany 7 per cent., Liguria 7 per cent., Latium 6 per cent., Cam- 
pania 5 per cent., Abruzzi and Molise 5 per cent., Umbria 3 per cent., 
Lucania 3 per cent., Sardinia 2 per cent., and northern Italy about 
er per cent. 

Apulia yielded 11,726,000 gallons of oil in 1938 and 28,138,000 
gallons in 1939. ‘The pressing of olives is carried out in a large number 
of small establishments in most hamlets, villages, and towns through- 
- out the compartment. The refineries, however, are for the most part 
owned by three companies, S.A. Gaslini, Oleificio Ligure Pugliese 
S.A., and Oleifici dell’ Italia Meridionale. All these firms have re- 
fineries at Bari; S.A. Gaslini also has refineries at Monopoli and 
Lecce; and the Oleifici Meridionale has refineries at Barletta and 
Taranto. Smaller firms have refineries at Nardo in the Salentine 
peninsula, Francavilla Fontana, Ceglie, Ostuni, Altamura, Fasano, 
Terlizzi, Corato, Andria, ‘Trani, Canosa, Cerignola, Foggia, and 
S. Severo, all of which are large agricultural towns. The same three 
firms predominate in the manufacture of sulphur oil. The S.A. 
Gaslini has works at Bari, Maglie, Mola di Bari, and Monopoli; 
the Oleifici Meridionale at Bari, Barletta, Gallipoli, Molfetta, and 
Taranto; and the Oleificio Ligure at Bari and Maglie. 

Sicily is an important olive-growing region, but the variations of 
its yields from year to year are particularly great. In 1939, a good 
year, the yield was 12,584,000 gallons, but in 1936, a bad year, it was 
only 1,804,000 gallons. Pressing is undertaken by a large number 
of small firms, whilst there are large plants at Palermo, Milazzo, 
Catania, and Syracuse. Sulphur oil is extracted from the residue by 
disulphide manufactured locally. 

In Calabria the yield was 12,034,000 gallons in 1937 but only 
2,860,000 in 1938. The main centre of extraction and refining of 
olive-oil is at Gioia Tauro, where the S.A. Gaslini has a large refinery. 
Other centres are Locri, Siderno, Marina di Catanzaro, Nicastro, 
Rossano, and Corigliano, though there are no refineries in the towns. 
Sulphur oil from olive husks is made at Gioia ‘Tauro, Siderno, and 
Rossano by S.A. Gaslini, and at Catanzaro by the Unione Co-opera- 
tiva Calabrese. 

The yield in Tuscany was 4,620,000 gallons in 1938 and 2,926,000 
in 1939. The main centre of oil production is Lucca. Its oil, which 
is largely a blend of imported and home-produced oils, is world 
famous. The Societa Lucchese Olii and Vini and the Societa ‘Toscana 
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Raffineria Olio are the two main producers. At Alberese in the 
Grosseto province there is a new and up-to-date factory. 

In Liguria in 1938, a good year, 6,138,000 gallons of oil were | 
produced, in contrast to 660,000 in 1939. About three-quarters of 
the olive crop is grown in the province of Imperia. The oil is generally 
not of a very good quality as the olives are not picked but allowed 
to drop on the ground before being collected. ‘The refining of locally 
produced olive-oil and oil imported from other parts of Italy consti- 
tutes the main industry of Imperia, where there are many refineries, 
including one of the S.A. Gaslini. Imported oil seeds are processed 
in Genoa where S.A. Gaslini has two vegetable- and seed-oil 
refineries at Rivarolo and Bolzaneto, whilst Oleficio Liguri- Lombardi 
has another at Sampierdarena. : 

Latium’s olive-oil production amounted to 3,542,000 gallons in 
1939 and 2,442,000 gallons in 1938. Presses are to be found in almost 
every town, but there is no refinery in the compartment. Some of 
the most up-to-date mills, owned by Giovanni Salustri-Gulli, are at 
Coltodino and Torre Baccelli in the Rieti province. Sulphur oil is 
made by S.A. Gaslini at Viterbo and Formia. 

Campania produced 4,092,000 gallons in 1939 but only 2,200,000 
in 1938. The provinces of Salerno and Benevento have the most 
presses, whilst the mill at Buccino, not far from Eboli, is one of the © 
most up-to-date in the country. 

In the Abruzzi and Molise the yield was 4,246,000 gallons in 1937 
and 1,870,000 gallons in 1939. Olives are pressed in many of the > 
towns in the provinces of Campobasso, Chieti, Pescara, and Teramo, 
but there are no important refineries in the compartment. 

Umbria’s yield was 1,188,000 gallons in 1939, a bad year, but was 
as much as 1,628,000 gallons in 1937. Oil presses are numerous 
throughout the compartment, two of the main centres being Foligno 
and Spoleto. 


BREWING 


In 1938 the Italian breweries had an output of 13,478,718 gallons 
of beer. Before the complete adoption of the self-sufficiency policy, 
the annual production was, however, generally well over 22,000,000 — 
gallons. ‘The breweries are, for the most part, in northern Italy, 
especially on the Northern Plain and in the Alpine valleys, and at 
a few southern ports. ‘They are mostly in areas which have been 
occupied at one time or another by the Austrians, or in districts 
where there is little wine manufactured. The largest breweries in 
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Italy are: S.A. Birra Dreher, Trieste (1935/6; 2,191,200 gls.); S.A. 
Birra Peroni Chiaccio, Rome (1935/6; 1,562,000 gls.); S.A. Birra 
Italia Pilsen, Padua (1935/6; 851,400 gls.); Birra Italia, Mulan 
(1935/6; 650,100 gls.); and S.A. Birra Pedavena, Pedavena (1935/6; 
561,000 gls.). 


CONFECTIONERY 


The manufacture of chocolates and sweets is not on a very large 
scale, though there are 110 establishments engaged in this industry. 
Perugia, where there are two factories together employing about 600 
persons, Turin, and Milan are the chief centres. Biscuits and con- 
fectionery are made in many of the towns of the Northern Plain. 
Sicilian confectionery, which is generally made in small shops, is 
notable for its concentrated sweetness and spicy richness, suggestive 
of Levantine or Egyptian varieties, and quite unlike north Italian 
products. 


‘TOBACCO 


Italy is normally the second largest tobacco-growing country in 
Europe. Nevertheless, in 1938, with an output of 94,380,000 Ib., she 
produced more than Greece, which has usually by far the larger out- 
put. In 1938 Italy exported 17,759,500 lb. of raw tobacco and 
2,600,943 lb. of finished goods, and imported 9,437,340 lb. of raw 
tobacco and 731,520 lb. of finished goods. 

The bulk of Italy’s exports of raw tobacco went to Poland, Switzer- 
land, Hungary, Argentina, Belgium, the United States, and Germany, 
whilst finished goods were mainly sent to the Italian colonies. ‘The 
following table indicates the types of finished goods made (in lb.): 























g Cut 
Snuff tobacco Cigars Cigarettes Total Workers 
1935-6 | 2,802,140 | 14,727,020] 6,904,040 | 36,551,240 | 61,085,440) 17,959 
1936-7 2,589,840 | 13,156,220] 7,769,960 | 37,322,780 | 60,808,800} 16,694 
1937-8 | 2,599,740 | 12,798,060} 9,711,020 | 39,771,820 | 64,880,640] 20,896 
1938-9 | 2,418,460 | 13,535,940 | 10,354,960 | 43,905,400 | '70,214,760| 20,992 
1939-40 | 2,609,860 | 15,312,880 | 10,100,640 | 52,612,780 | 80,636,160] 20,998 


The Government, which has a monopoly of the industry, in some 


areas owns warehouses where tobacco is graded, cured, and packed, 
and in others grants special licences to private enterprises to under- 
take these processes. In 1934 there were 22 tobacco factories in 
Italy and Sicily. ‘hese were mainly in the Northern Plain, the lower 
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Arno basin, the major Istrian ports, and in the larger southern and 
Sicilian ports. Most factories produce all types of tobacco goods. 
One factory at Florence and others at Lucca, Chiaravalle, Sestri . 
Ponente (Genoa), Modena, Naples, and Catania specialize in Tuscan 
cigars (Sigari ‘Toscane) which are strong; factories at Bologna, 
Florence, Fiume, Rome, and Naples make the highest grade ciga- 
rettes, whilst those at Rovereto, Venice, and Rovigno make sigari alla 
pagha. ‘The best snuff is manufactured at Lecce, Catania, and 
Palermo. Other important centres of the tobacco industry are Turin, 
Milan, and Bari, the latter being near a major tobacco-growing region. 
At Milan, Venice, and Rovereto extract of tobacco is made as an 
insecticide, and at Piacenza sulphate of nicotine is manufactured. 


Foop PRESERVING AND CANNING 


The food-preserving and canning industry is quite large. Vegetable 
and fruit canning is one of the most important branches of the in- 
dustry and in 1937 had a capital of 2 million lire and employed 60,000 
persons. ‘The normal annual production before 1940 was estimated 
at 200,000 tons. ‘The canning and preserving of tomatoes in sauces, 
concentrates, and extracts is one of the most notable branches of this 
industry. About 53,000 tons of canned tomatoes were produced 
annually, and about 85,000 tons of concentrates, sauces, &c. About 
14,000 tons of vegetables were preserved in vinegar, oil, and brine, 
as well as about 35,000 tons of fruit as jam, candied, or tinned. In 
addition sausages and meat preserves are popular in the Northern 
Plain where pigs and cattle are reared, and many of the towns have 
their own speciality. Fish preserves mainly come from Venetia, 
southern Italy, Sicily, and Sardinia, and include tinned tunny, 
anchovies, and sardines. 

Italy exported a considerable quantity of canned fruit and vege- 
tables, including about 87,000 tons of tomatoes in 1937 and 82,900 
(mainly to Great Britain and U.S.A.) in 1938, and 12,200 tons of 
fruit and vegetables in 1937 and 15,500 tons in 1938. About 4,000 
tons of meat preserves and 2,000 of fish were exported annually. 
In 1937 there were altogether 480 preserving factories, of which 136 
were in Emilia, 105 in Campania, 46 in Lombardy, 39 in Sicily, and 
32 in Venetia. The main firms in the canning industry were Cirio 
of Naples and Arrigoni of Trieste. ‘There were also, however, in 
southern Italy many smaller companies, some of which are British 
and can tomatoes for the British market. 

The largest factories of the food-preserving and canning industry 
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are in the regions of most intensive agriculture or at ports where fish 
is landed or materials for the cans imported. The Northern Plain, 
the plain of Campania, and parts of the Murge in Apulia are amongst 
the most important regions of agriculture and horticulture and have 
the most produce for preserving. All are densely populated and have 
abundant labour for the industry, whilst communications are good 
and easy. Within these regions there are also many large centres of 
population which provide markets for much of the goods produced. 

Emilia, the least industrialized of the compartments of the Northern 
Plain, produces a large part of the Italian preserved foods. Here 
probably more than a quarter of the Italian production of preserved 
tomatoes is canned, either whole or as purée, whilst large quantities 
of tomato sauce and tomato extract are also bottled. The principal 
centres of the industry are Parma, Piacenza, and Bologna. Sausages 
and meat preserves are a feature of Bologna and Modena, and eels 
are canned at Comacchio. Ferrara and Ravenna specialize in the 
manufacture of jam, jellies, and candied fruits, whilst Ravenna also 
has a fruit-canning industry. Jam and fruit are preserved at -Cesena 
and Massa Lombarda. 

In the rest of the Northern Plain the industry is not so important. 
In Venetia and Piedmont it is very small and for the most part only 
‘of local significance, except for the canning of fish at Venice. In 
Lombardy, though of secondary importance in this highly indus- 
trialized region, the industry is by no means negligible. Vegetables 
are canned at Milan and Pavia, and there are sausage-making fac- 
tories in the suburbs of most of the large towns. The salumi of Milan 
are famous, and are for the most part made from mutton and veal im- 
ported from Australia and Argentina through the port of Genoa. 

The greater number of food-preserving factories in the rest of 
- Northern Italy are in the coastal towns of Liguria and Venezia Giulia. 
In Liguria, where agriculture along the Riviera is intensive, there are 
factories engaged in processing and canning foodstuffs, especially fruit, 
tomatoes, vegetables, and fish. The Cirio and Arrigoni companies 
have large factories in Genoa. In Venezia Giulia, cherries, plums, 
apricots, figs, apples, pears, cabbages, artichokes, and fish of many 
sorts are preserved or canned in districts of dense population, espe- 
cially where the wives of agriculturists or fishermen are available. 
The Arrigoni company has its headquarters at Trieste and has fac- 
tories at various places, including Grado, Trieste, and on Lussin- 
piccolo. There are factories for candied and preserved fruits as well 
as canned fish at Trieste, for sardine canning at Umago and Rovigno, 
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and tomatoes at Capodistria. The factories at Grado (in 1930 three 
factories employing about 200 persons), Monfalcone, Duino, Isola 
(in 1930 four factories employing about goo persons), Fasana, Pola, | 
and on Lussinpiccolo, preserve a wide range of products. 

In central Italy the industry is not, for the most part, industrialized. 
In Tuscany the Cirio concern has a branch at Leghorn. In Latium 
tomatoes are canned at Terracina and Fondi, but are mostly consumed 
locally. At Anzio sardines and anchovies are salted or packed in oil 
or tomato sauce. In Rome there are some small food preserving con- 
cerns. In Umbria the preserving of truffles is important, whilst the 
Cirio company has a branch at Perugia where there is also a tomato- 
canning factory; Norcia is the centre of a meat-preserving industry. 

In southern Italy Campania is the most notable compartment in 
the industry and accounts for about half of the output of Italian food 
preserves. On the plain of Campania many types of fruit and vege- 
tables are grown and these are mainly canned and bottled in Naples, 
its suburbs, and in the market towns fringing the plain of Sarno. 
In these districts the industry is on a commercial scale. Tomato 
canning is of outstanding importance, and many canned tomatoes 
are shipped to the United States particularly for Italian emigrants. 
Cirio has its headquarters in Naples, as well as factories in the city 
and at Castellammare di Stabia. Apulia is the only other compart- 
ment in southern Italy where the preserving industry is on a large 
scale. The greatest number of factories are in the coastal plain be- 
tween Monopoli and Barletta, where agriculture is most intensive. . 
Many kinds of fruit are bottled, canned, and dried. The bottling 
of olives is a speciality. ‘The main centres are Taranto, Mola di Bari, 
and Bari. In Sicily local fish, mostly tunny, and tomatoes are canned. 

In southern Italy and particularly in Sicily a large proportion of 
the citrus crop is used for making candied fruit and fruit juices. ‘The 
principal concern engaged in the production of fruit juices is the 
Kia Ora Company at Nizza, near Messina. 


FLOUR-MILLING AND PASTA-MAKING 


Flour-mills, bakeries, and pasta factories are scattered throughout 
the country, their number and size varying with the distribution and 
density of population. They are most numerous in areas of dense 
population and are generally in the larger towns where the demand 
is greatest. ‘he wheat-producing regions and ports through which 
wheat is imported tend to have the most numerous and most up-to- 
date flour-mills. ‘These are generally steam or electrically driven, 
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whilst those in the small country towns and villages are most often 
primitive affairs driven by blind-folded oxen and asses and are 
reminiscent of those used in Roman times. 

Pasta is made of flour paste. The most common form is macaroni, 
though spaghetti, vermicelli, capellini, and pasta of all shapes and 
sizes are popular. Pasta forms an important part of the Italian’s diet 
(II, p. 277). Although manufactured pasta in its countless different 
forms is no older than the beginning of last century, hand-made 
macaroni has been popular since the Middle Ages. Pasta had its 
origin in southern Italy, where durum wheat, best for its manufacture, 
is grown. Pasta factories are still most numerous in the south. Durum 
wheat is often imported to northern and central Italy, where much 
of the pasta is made of strong flour and is of a very different type to 
that of the south. he need for importing suitable wheat has led 
to the manufacture of pasta at the ports as well as in wheat-growing 
regions (Plate 66). 

In northern Italy the densely populated Northern Plain with its 
rich agricultural districts naturally has many flour-mills. ‘These are 
particularly numerous in Emilia, though they are large and frequent 
in Lombardy. Some of the flour-mills in Venice are amongst the 
biggest in the country, whilst much pasta is made in the city. The 
flour-mills at Verona and Padua are also important. In Emilia there 
are 2,300 mills, of which about 30 are very large. ‘These are mainly 
near Parma, Bologna, Ferrara, and Ravenna. Pasta factories are in 
most major towns, and although the wheat used is largely imported 
from the south, Emilia is one of the leading compartments in the 
industry. The most notable establishments are at Bologna, Ferrara, 
and Ravenna. The ravioli of Bologna are very famous. In Liguria 
and Venezia Giulia the principal flour-mills and pasta factories, many 
_ of which are large, are in the major ports. The biggest mill in Genoa, 
the Molini Alta Italia, has a capacity of about 7oo tons a day. The 
manufacture of pasta in Liguria from imported durum wheat is also 
considerable, especially in Genoa. In Venezia Giulia there is a large 
pasta factory employing 300-400 persons at ‘Trieste, whilst those at 
Gorizia and Fiume are smaller. 

In central Italy in the lower Arno basin and in the wheat-growing 
basins of the Apennines the mills and pasta factories are numerous, 
though only large in the big towns, e.g. the Ossi flour-mills (annual 
capacity, 17,300 tons) and the Adolfo Guiurlandi mills in Lucca 
(25,000 tons). Pasta factories in Apuania, Florence, Pistoia, and 
Ascoli Piceno are large, but the biggest of the mills and pasta 
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factories are naturally in Rome, where the demand is greatest; the 
Molino and Pastificio Pantanella and the Molino Centrale have 
annual capacities of 28,000 and 14,000 tons respectively. 

In southern Italy Naples is the home of the pasta industry and 
many of the finest brands and most attractive varieties are still made 
-there. Durum wheat is invariably used and considerable quantities 
are grown in Campania (p. 29), whilst in normal years much is also 
imported at Naples. Since there is also a large demand for pasta in 
southern Italy, and particularly in Campania, a considerable milling 
industry has developed in Naples and the surrounding region. Before 
1940 there were in Naples 3 mills each with a capacity of over 10,000 
tons per annum; the largest, Feola & Jardeau, has an annual capacity 
of 55,300 tons, and another at ‘Torre Annunziata has a capacity of 
17,300 tons. 

The chief pasta factories are at Naples, Gragnano, Torre An- 
nunziata, Nocera Inferiore, Pagani, and Salerno. Apulia also has a 
widespread and important flour and pasta industry. At Bari, where 
local and imported grain is used, there are at least 8 large mills as 
well as a large pasta industry. Sicily has a large consumption of 
flour and pasta and therefore has numerous large mills and factories, 
mainly in the large ports and towns. Local corn and durum wheat 
are used. The largest mills are at Palermo, Milazzo, Messina, Catania, 
and Syracuse. 


SOAP 


Before the outbreak of war in 1940 Italy normally produced about 
200,000 tons a year of all kinds of soap. About ro per cent. of this was 
used in the textile industry and go per cent. in household and public 
use. The raw materials of the Italian soap industry included vegetable 
and animal oils and fats, chiefly copra, palm-oil, ground-nuts, soya 
beans, low-grade domestic olive-oil, and various animal fats. The 
location of the 1,857 soap-works has been determined mainly either 
by the availability of raw materials or of markets. The large ports 
at which the raw materials are imported are amongst the principal — 
sites as well as the major centres of population, such as Milan and 
Rome. The principal olive-oil producing regions also have numerous 
soap factories using the waste and poor quality oil. 

The biggest soap factories in Italy are concentrated in Liguria at 
and near the port of Genoa. The S.A. Mira Lanza, the largest 
manufacturers of household soap, have two factories in Genoa, one 
at Rivarolo, and another at Cornigliano. ‘The Saponiera V. lo Faro, 





PLaTE 67. A modern cheese factory in the Northern Plain 
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the second largest producers, also have a factory in Genoa at S. 
Quirico. In addition there are some smaller factories near the port. 

Lombardy has a number of small soap manufacturers, but none 
comparable with the large makers in Liguria. The largest is the S.A. 
Palmolive of Milan, with an annual production of 1,000 tons. Soap 
is also made by the largest Italian match manufacturers, S.A. Fab- 
briche Fiammiferi e Affini, in their factories at Milan and Legnano. 
In Venezia Euganea the Mira Lanza company have a factory at Mira 
near Venice. 

Soap is made in Apulia, an important olive-growing region, at Bari, 
Barletta, Bitonto, Monopoli, Brindisi, Ceglie, Fasano, Ostuni, Galli- 
poli, and ‘Taranto, and in the Calabrian olive-growing region at Gioia 
Tauro. 

In Campania the Mira Lanza factory at Naples manufactures 
household and industrial soap. Other factories in the city, as well as 
one at Salerno, use the residue from the vegetable-oil refineries which 
are important in the Naples district. 

Other factories in peninsular Italy include a large one belonging 


to Mira Lanza at Rome as well as numerous works in the province 
of Ancona. 


SUGAR 


Italy’s beet sugar industry has developed considerably in recent 
years. ‘The harvest of sugar-beet has increased from an average of 
2:9 million tons in 1935-1938 to 5:2 millions in 1940, and the output 
of raw sugar from 350,000 to 545,000 tons. 

The Italian sugar industry is mainly located on the Northern 
Plain near the mouth of the Po, over 85 per cent. of the sugar being 
produced in Emilia and Venezia Euganea. Operation of the factories 
is generally limited to the last three months of the year, and the 
employees, many of them small farmers and farm workers, are 
engaged only for this short season. The factories are generally in the 
regions of the most intensive sugar-beet cultivation, especially where 
there are main roads and railways and navigable waterways so that 
the sugar-beet and sugar can be quickly and cheaply transported. 

In Emilia, where there are at least 14 large factories, each producing 
about 8,o00 tons of sugar annually, they are most numerous south 
of the Po between Ferrara and Codigoro. There are, however, also 
factories in some of the larger towns on the Via Emilia, the most 
notable being at Bologna, Piacenza, and Cesena. The most important 
company in Emilia is the Eridania Zuccherifici nazionale S.A. (of 
Genoa), which owns factories at Ferrara, Argenta, Codigoro, Parma, 
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and Forli. Another large company, the Societa Italiana per Industria 
degli Zuccheri (also of Genoa), has factories at Bologna, Cesena, and 
Bassano. ‘hese companies also own alcohol distilleries, which use 
the residue from the sugar, at Ferrara and Mirandola. Other large 
distilleries are at Ferrara and Molinella. For the most part the sugar 
is refined at Genoa and other places outside Emilia, but there is a 
refinery at Ferrara. 

In Venezia Euganea, where there are 17 large sugar factories each 
producing 6,o00-8,000 tons of sugar annually, the majority are in the 
_ areas of most intensive sugar-beet cultivation, especially in the 
Polesine district which extends east of Legnago and Ostiglia between 
the Adige and the Po. Sometimes, however, their location is directly 
influenced by supplies of labour. There is often a supply of cheap 
unemployed labour in areas recently reclaimed, and the Fascists have 
often used this to work sugar-beet factories. ‘This has happened in 
a region of only moderate beet cultivation north-east of Venice at 
Ceggia, where there is both good road and rail communication, 
The Eridania Zuccherifici nazionale S.A. is also important in Venezia 
Euganea and has factories at Ceregnano and Ficarolo in Polesine, 
at Legnago, Montagnana, and S. Bonifacio north of the Adige, and 
at Ceggia. Other important factories are at Rovigo, Costa di Rovigo, 
and Lendina, all in Polesine, and at Legnago and Pontelongo. ‘The 
factory at Pontelongo has a capacity of 15,000 tons annually besides 
having a refinery. ‘The principal distilleries are at Cavanella Po, 
5. Michele al Tagliamento, 5. Vito al Tagliamento, Padua, and 
Cervignano. 

Outside Emilia and Venezia Euganea there are sugar factories in 
Lombardy in sugar-beet growing districts near Cremona and Mantua. 
The most notable of these factories are at Casalmaggiore, Mantua, 
and Ostiglia. In peninsular Italy there are sugar factories, each with 
capacities of about 5,000 tons a year, at Rieti and Littoria, and at 
Avezzano, where there is also an alcohol distillery. Other distilleries 
are at Boiano, Ortona, and Pescara. 

Genoa is the most important centre of sugar refining. The Eridania 
sugar refinery at Genoa has a yearly capacity of 17,800 tons cube, 
45,700 tons sand, and 9,700 tons crushed sugar. 


ESSENTIAL OILS AND PERFUMES 
The distilling of essences and perfumes is a notable Italian industry 
and employs about 6,000 persons in some 500 establishments, most 
of which are small or moderate in size. The majority of these are 
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in southern Italy or Sicily, though there are some important up-to- 
date laboratories in the Northern Plain and Liguria. The industry 
has many branches. The essence extracted from citrus fruits is of 
great importance, especially for fruit drinks (p. 338) and medicinal 
uses. In Sicily, where lemons, oranges, and tangerines are mainly 
used, the principal centres of the industry are at Messina, Catania, 
Palermo, and Syracuse. In Calabria the essence of bergamots, which 
is the main ingredient of Hau-de-Cologne, is extracted chiefly at 
Reggio di Calabria. In Sicily, Calabria, Latium, and Liguria, essence 
is also made from bitter oranges and orange flowers and leaves. ‘The 
peppermint plant (Mentha piperita), which is not indigenous but was 
imported from England, is now grown intensively in Piedmont, 
especially in the provinces of Turin and Cuneo where there are about 
sixty distilleries. The principal centres of the industry are Lom- 
briasco, Casalgrasso, Pancalieri (about 12 distilleries), Polonghera, 
and Vigone. The oil, which is distilled in open sheds, is not only 
used in the manufacture of créme de menthe but in medicine and 
perfumery. Oil of lavender is distiiled in numerous establishments 
in the provinces of Cuneo and Imperia. The essence of Florentine 
Iris is extracted throughout the country, but particularly in Tuscany, 
and sent to French, American, British, and German perfume factories. 
‘The essences of other flowers are mainly extracted in the regions in 
which they are grown, and most notably in Sicily and Calabria. The 
oil of jasmine is outstandingly important, whilst the essences of roses, 
-accacia, narcissi, Parma violets, and verbena are popular. The flower 
essences are for the most part distilled in modern and up-to-date 
establishments. Various other aromatic plants are treated throughout 
Italy. The perfume and cosmetic industry has recently developed 
considerably, the principal centres being Milan (the most outstanding), 
_ Parma, Bologna, Pisa, Florence, ‘Turin, Alessandria, Naples, Padua, 
Venice, and Genoa. 
PAPER 
In 1936 there were 936 factories making paper and cardboard, and 
of these 374 factories employed 46,678 persons out of a total of 53,718 
workers engaged in the industry. The production of paper and card- 
board amounted to 427,000 tons in 1936, 511,000 tons in 1937, and 
479,000 tons in 1938. The exports of paper goods were mainly to 
the Far East and Latin America. 
The raw materials of the paper industry are wood-pulp, reeds, im- 
ported cellulose, and rags. Italy has a fairly large pulping industry 
and in 1938 produced 186,000 tons of pulp (41,000 tons chemical 
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and 145,000 tons mechanical), which was rather less than half her 
consumption (p. 143). The mechanical wood-pulp was produced in 
1936 in 30 factories. Poplar and beech wood, straw, and reeds 
(Arundo donax) are generally used for the pulp. Production from reeds 
has considerably increased, and in 1942 the Torre Viscosa (a sub- 
sidiary of Snia Viscosa) mill alone produced 65,000 tons from reeds 
and beech wood. This, however, was entirely used for making rayon, 
staple fibre, and nitrocellulose for propellants. The rags were mostly 
collected in the country and were treated in some 300 factories for 
the paper industry and for ‘mechanical wool’. 

Paper-mills are scattered throughout Italy, but the largest and most 
important are on the Northern Plain, in the eastern Alpine valleys, 
and in central Italy, where the compartments of ‘Tuscany, Latium, 
and the Marches are most notable. The goods produced are of all 
types, and include fine writing-paper, newsprint, packing-paper, 
photographic paper, cellophane, &c. The paper made in the mills 
is generally further treated often in separate establishments, of which 
there are 462 employing about 11,000 workers. This processing 
industry is chiefly located on the Northern Plain at and near Milan, 
Turin, Bergamo, and Verona. 

The S.A. Cartiere Burgo is the principal paper company in Italy. 
It owns 6 mills, manufactures much of its own pulp, has a capital of 
100 million lire, and employs about 3,000 workers. 

In northern Italy the paper and pulp mills are generally either on the 
high plain or in the Alpine valleys. ‘Their location is almost inevitably 
near watercourses, where power and abundant water for the different 
processes is available and transport is easy and cheap. A plentiful 
labour supply and easily accessible raw materials are also essential. 

In Piedmont the mills are particularly numerous in four districts: 
round and north of Cuneo; near and in Turin, especially on the left 
bank of the Stura di Lanzo between Lanzo and Casale; along the 
lower Val Sesia; and beside Lake Maggiore near Pallanzo. The most 
outstanding centres are, in the first district, Verzuolo, where there 
is also a wood-pulp mill belonging to the Cartiere Burgo, in the 
second, Turin and Germagnano, in the third, Romagnano Sesia, 
Serravalle Sesia, and Quarona. The majority of these centres are 
well served with roads, whilst raw materials are produced near at 
hand (e.g. poplar) on the Plain or are easily imported. 

In Lombardy the paper-mills are centred principally in and around 
Milan, where the demand for paper goods is great, and on the high 
plain near the mouths of Alpine valleys where water is plentiful and 
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communications good. Firs and poplars grown in the compartment 
are used in the industry as well as reeds from other parts of the country 
and imported materials. he Cartiere Burgo group has large mills 
at Corsico, a south-western suburb of Milan, at Pavia, and Mantua. 
Their works at Milan and Pavia have a combined output of 700 tons 
- of paper and 300 tons of wood pulp per week. There are other large 
mills in Milan which make paper and pulp. Outside the Milan area 
the most important works are at Maslianico north-west of Como, 
Varese, Vaprio d’Adda, Nese and Alzano near Bergamo, Brescia, and 
_ Toscolano. ‘The stationery and box-making industry is also mainly 
in and near Milan, but most of its 75 mills are small. ‘The largest 
paper converter in Lombardy is in the outskirts of Milan and makes 
kraft bags and drinking-cups. 

In Venezia Euganea pulp-mills are often located near the rivers 
in the more wooded mountain valleys, as for example at Longarone 
and 'T’olmezzo, or on the high plain near a major river as at Carmig- 
- nano di Brenta and Verona. Near S. Giorgio di Nogara is the Torre 
Viscosa pulping plant, the most important plant of its kind in Italy 
and the only one producing rayon sulphite. Reed is used, and it 1s 
estimated that in 1942 65,000 tons of sulphite pulp was produced 
(45,000 tons from reeds and flax, 20,000 tons from wood), or more 
than a quarter of Italy’s total requirements of rayon pulp. The 
largest and most important mills are centred on ‘Treviso, where, 
besides a large mill of the Cartiere Burgo group, there is another mill 
specializing in the manufacture of packing-paper. Verona is also an 
important paper-making centre, the output being primarily for the 
printing industry of the city. The other principal centres include 
Belluno, Longarone, Moggio Udinese, Gemona, Lugo di Vicenza, 
and Arsiero in the Alps, and Cordenons, Villorba, and Pordenone 
in the Plain. Paper boxes and other fabricated goods are made at 
Verona, Belluno, Vicenza, Treviso, and Thiene. 

In Emilia the paper-mills are not so large or important as in the 
compartments north of the Po. Nevertheless Bologna and Piacenza 
have considerable paper industries. ‘There are also many smaller mills 
in the middle courses of the tributaries of the Po where they cut 
through the foothills, in the Trebbia valley at Gossolengo, in the 
Parma valley at Vigatto and Cortile, in the Panaro valley at Savignano, 
5. Cesario, and Vignola, in the Samoggia valley at Castelfranco, and 
in the Reno valley at Cartiere del Maglio, Casalecchio, and Marza- 
botto. The largest of these mills are at Maglio (400 workers in 1932) 
and Marzabotto. One large firm (Cartiere del Maglio e di Brodana) 
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has mills at Bologna, Casalecchio di Reno, and Vignola, and makes 
newsprint, copying and carbon paper, and Serene paper. Local 
straw, rags, and imported wood-pulp are used. 

In Venezia Tridentina the paper industry is not on a large scale, 
but wood-pulp is made at Brunico and Bressanone in the Isarco 
valley, paper at Lana d’Adige south of Merano, and cardboard at 
Mezzaselva in the Isarco valley. 

Paper-making in Venezia Giulia is, except for mills at Romans 
d’Isonzo and Gorizia on the Northern Plain, mainly confined to the 
ports. At Trieste paper, and most notably cigarette paper, is manu- 
factured, and there are also mills at Capodistria, Pola, and Fiume. 

In central Italy the paper industry is mainly in Tuscany, the 
Marches, and Latium. The mills in Tuscany, which are small though 
numerous and widespread, do not have a very large output. The 
Marches have been famed for their high-quality paper since the 
Middle Ages. ‘The development of the industry here has been closely 
connected with the printing of books, high-class drawing and en- 
graving paper being still amongst the principal goods made. Fabriano 
and Pioraco are the chief centres, though [esi is quite important. 
The first two towns are in high mountain valleys where water is 
abundant and the climate is relatively humid. At Fabriano in 1932 
there were three factories employing about 1,000 persons between 
them, and Pioraco had one factory with about 450 workers. There 
are also strawboard factories at ‘Tolentino and Iesi. 

‘The paper-making industry in Latium has an important trade in 
wrappings and packings for the pasta industry, and does not, for the 
most part, produce such high-class goods as the Marches. The 
industry is mostly in the provinces of Rome and Frosinone, where 
it is mainly limited to the valleys of the F. Aniene, the T. Cosa, and 
the upper Liri and its tributaries. In these valleys there is ample 
water, whilst much local straw is obtainable. The most important 
districts are in and around Tivoli in the Aniene valley, and [sola del 
Liri in the Liri valley. At Tivoli there are at least 13 mills, including 
1 large. The biggest mill at Isola del Liri is owned by the Societa 
Cartiere Meridionale, one of the largest paper-producing firms in 
central Italy. Other important mills are at Subiaco (large) in the 
Aniene valley, Monte S. Giovanni and Sora Ceprano (large) in the 
Liri valley, Atina (large) and Sant’ Elia in tributaries of the Liri 
valley, Ferentino and Ceccano in the Sacco valley, and at Rome. 

In Umbria the industry is mainly confined to Foligno and to Pale 
and Belfiore nearby, where the mills are not very large. 
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Throughout southern Italy paper-making is generally on a small 
scale. Cellulose, however, is made from straw at Foggia and is used 
in the paper-mills. About 13,400 tons of cellulose were produced 
in 1942. : 

Hipes, SKINS, LEATHER, AND ‘TANNING 

The best cattle hides, some of which are very heavy, and calf skins 
come from Umbria and central Italy. Nearly all the hides as well as 
most of the calf skins are wet-salted, although dry salting has recently 
been introduced. Before the outbreak of war in 1940 about 35,000- 
- 40,000 tons were produced each year, but this output met only about 
one-half of Italian requirements, the balance being obtained from 
imports mainly from South America and Italian Africa. ‘The export 
trade was small and limited to the highest quality hides. 

Sheep- and Lamb-skins. Approximately 6,000,000 sheep and lambs 
were slaughtered annually. All these skins were normally de-woolled 
_ and used in the leather industry for linings for footwear. The weight 
of this leather, however, would not be more than about 2,000 tons. 
Skins weighing from 34 to 4 lb. are considered best for leather, 
especially those obtained from sheep reared in the Abruzzi, Apulia, 
and Sardinia. 

Goat- and Kid-skins. ‘The number of goats and kids slaughtered 
annually is difficult to estimate, but probably amounted to about 
500,000 with a weight of about 350 tons of skins, including a large 
proportion of chamois. Nearly all are cured by air drying. ‘The best 
quality goat-skins come from northern and central Italy, while the 
Abruzzi produces fine-grade kid for gloves. In 1937-1938 nearly 
1,000 tons of goat-skins and over 200 tons of kid-skins were imported, 
whilst some kid-skins were exported. 

Tanning and Leather Goods. Of the materials required for tanning 
a considerable quantity of chestnut wood is obtainable throughout 
Italy and also some oak bark. In addition sumach is specially grown 
for tanning both in Sicily and Sardinia (p. 127). These indigenous 
tans were supplemented by imported materials, principally que- 
bracho. 

Lanning Materials (tons) 








Exports Imports 

Quebracho logs se 29,000 
Sumach : 2 : ? 6,300 
Chestnut extract, dry. F 7,100 
Ns a liquid, 3 2,100 

15,500 2.9 ,Q00 


Tannin content . ; , 6,560 6,000 
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Before the outbreak of war in 1940 the leather output required 
about 30,000 tons of tans, of which about 24,000 tons were probably 
indigenous. Sumach was much used for light leather, calf, sheep, and _ 
goat, whilst quebracho and chestnut tanned the heavier hides. 

Tanning is an industry conducted in small factories of which there 
are altogether about 700, employing 20,000 workers. ‘The main 
centres are in the Northern Plain and at Naples. 

The tanning industry in Lombardy is important. Although the 
best quality hides come from Umbria, the methods of skinning and 
treating hides are greatly superior in Northern Italy. Milan has a’ 
large tanning industry and also other ancillary industries, such as the 
working and dyeing of furs and of fish skins. Varese has three im- 
portant tanneries, whilst other notable centres are Brescia, Pavia, 
and Turbigo. Lombardy is by far the largest consumer of leather 
of all kinds. In Milan there is a considerable production of saddlery, 
tooled leather, leather upholstery, industrial belting, brake and clutch 
linings, &c. Leather travel goods are made in Milan, as well as at 
Monza and Varese, whilst Milan is, after Naples, the largest manu- 
facturing centre of gloves. 

Piedmont also has an important leather industry, mainly in Turin, 
where 65 per cent. of the leather-workers of the compartment are 
employed. Other tanneries in the Turin province are at Borgaro 
Torinese, Collegno, Rivarolo Canavese, Chivasso, and Cirie. In the 
Novara province there are a number of tanneries, the largest being 
at Intra, Omegna, and Galliate. Biella and Bra are amongst other 
centres of the industry. | 

Naples has important tanneries and is the largest manufacturer of 
leather gloves in Italy. The gloves are made in small workshops or 
in the workers’ homes. 

Leather Footwear. In Italy the consumption of footwear per head is 
amongst the lowest in Europe because of the generally low level of earn- 
ings. Furthermore the climate makes it possible to go about with bare 
feet in much of peninsular Italy, whilst clogs are popular in the north. 

Before the outbreak of war in 1940 there were about 150 factories 
employing more than 50 workers, and more than 2,000 employing 
from 3 to 50, and the output was about 30 million pairs of shoes, 
representing a consumption of 30,000-35,000 tons of leather. The 
main centres of production were in the cities of the Northern Plain. 
Although the appearance of the factory-made boots and shoes is quite 


good, the demand for the best qualities is largely met by hand-made 
footwear. 
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Lombardy has an important shoe-making industry for both leather 
and rubber footwear. Vigevano and Parabiago are the two main 
centres, but there are numerous shoe-manufacturing firms in Milan 
(S.A. Polli being the largest) and the surrounding district, notably at 
Cerro Maggiore and S. Vittore Olona, as well as at Busto Arsizio, 
‘Gallarate, and Varese. 

In Piedmont the main centres for the manufacture of footwear are 
Turin and Alessandria where there are several large factories, notably 
the S.A. Polli factory in Turin. There are also smaller factories at 
Valenza, Castelnuovo Scriva, Borgosesia, Gattinara, Grignasco near 
Novara, and Bra. 

In Emilia, where the boot and shoe industry is of minor importance, 
the largest factories are at Bologna, Ferrara, and Forli, whilst Parma, 
Modena, and Mirandola are less notable centres. 

Factories in Venezia Euganea are not large, but there are six in 
the province of Treviso and five in that of Vicenza. In Venezia Giulia 
there are two small factories at Gorizia. 

The only important centres in the Peninsula are at Florence and 
Naples. 

RUBBER INDUSTRY 

The Italian rubber industry, though not very large, ranks about 
eighth in order of consumption by countries. It is centred mainly at 
Milan and Turin. Normal imports of rubber before the outbreak of 
war in 1940 amounted to about 23,000 tons per annum and came from 
either British Malaya or the Netherlands East Indies. Italy also 
normally reclaimed about 2,000-3,000 tons of rubber, but in 1937 
and 1938 enough scrap tyres were imported to make 8,000 tons 
of reclaimed rubber. Exports in normal years consisted largely of 
tyres (over 7,000 tons in 1938) and rubber footwear (600,000 pairs in 
1938), of which about 70 per cent. and 75 per cent. respectively were 

sent to the Italian colonies. Since 1942 Italy has begun to make 
_ synthetic rubber. 

The Societa Italiana Pirelli is by far the largest Italian producer 
of rubber goods and has its main factory at Bicocca (Milan). In 1935 
there were 5,000 workers employed in the rubber sections of the 
factory, and normally about 75,000 car and truck tyres and 150,000 
cycle tyres were made per month. Other goods manufactured in- 
cluded inner tubes, solid tyres, accessories for motor vehicles, elec- 
trical insulating materials and accessories, surgical goods, sports 
goods, hose, belting, rubber thread, flooring, proofing, rubber 
sponges, footwear, balloons, and gas masks. This firm has also an 
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experimental plant for the production of synthetic rubber at Bicocca 
(Milan). 

Other large factories in Milan are those of the S.A. Italiana In- | 
dustria Gomma e Hutchinson (750 employees), which makes motor- 
cycle, bicycle, and solid tyres, rubber wheels, roller coverings, and 
general rubber goods, and Ursus Gomma 8.A. which makes footwear, 
imitation leather, proofing, cycle tyres, motor accessories, and smaller 
moulded rubber goods. Smaller factories in the city make tyres, floor- 
ing, and most types of rubber goods. Other factories in Lombardy 
include a footwear factory at Vigevano and a hose factory at Varese. 

In ‘Turin there are two important rubber factories. The Michelin 
Italiana S.A. produces tyres and tubes and employed 3,500 persons 
in 1935. ‘The Fabbriche riunite Industria Gomma ‘Torino S.A. 
(F.R.I.G.T.) also makes tyres. Several other firms in ‘Turin manu- 
facture rubber and asbestos goods, whilst at Cirie, north of the city, 
the S.A. Industria Articoli Gomma makes rubber goods, including 
gas masks. 

The only Italian synthetic rubber plant in commercial production 
by 1943 was that of the Societa Anonima Industria Gomma Sintetica 
(S.A.I.G.S.) at Ferrara. This plant, which is owned equally by the 
Pirelli group and I.R.I. (Istituto de Ricostruzione Industriale), a 
government body, uses the Polish ‘Ker’ alcohol process. An eventual 
annual production of some 12,000 tons was planned, alcohol being 
provided by the distillation of locally grown sugar-beet. Another 
synthetic plant was under construction in 1943 at Gualdo Cattaneo, 
not far from Foligno. | 

GLASS 

The manufacture of glass is an important industry, and Italy 
exports glass of the finest quality to a considerable value. There are 
approximately 500 establishments manufacturing glass mainly in 
Northern Italy and Tuscany, and these employ about 24,000 persons. 
Most varieties of glass products are made, including commercial 
varieties such as window glass, table glass, scientific glass products, 
mirrors, crystal articles, and artistic goods of all kinds. White glass, 
including table glass, flagons, bottles, test-tubes, &c., is made prin- 
cipally in Tuscany at Florence, Pisa, Siena, Leghorn, and Arezzo, 
in Lombardy at Milan and Como, and in Venice, especially on the 
island of Murano where it is hand blown. Crystal articles, including 
chandeliers, are manufactured at Murano, Naples, and in ‘Tuscany. 
Decorated and artistic glass of all colours is made mostly at Venice, 
Milan, Empoli (Florence), and Pisa, Venetian glass, mainly made 
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at Murano, is famed for its deep vivid colours and intricate gold 
filigree work. Attractive glass beads are also manufactured at Mu- 
_rano. Mirrors and fancy plate glass for the decoration of furniture 
and rooms, such a feature in Italy, are made chiefly in the Northern 
Plain (except in Emilia) and in Latium. The main centres of the 
- manufacture of window glass, which is mostly machine made, are 
in ‘Tuscany and Venetia. The chief factory is at Porto Marghera, a 
suburb of Venice. Safety glass, mainly for cars, is also produced. 
Black and green bottles for wine, beer, and mineral waters are manu- 
factured in about 50 factories in Piedmont, ‘Tuscany, Lombardy, 
Liguria, Venetia, and Campania. Shaped flasks, usually associated 
with Chianti wine, are blown in Tuscany for wine, vermouth, and 
syrups, as well as milk bottles and oil flasks (Plate 65). 


POTTERY 


Since the Middle Ages Italy has been well known for its pottery. 
The Italian majolica ware, famous from the thirteenth to the seven- 
teenth centuries, was a great advance on the crude pottery previously 
made in Europe. It had a fine but comparatively soft body of clay, 
coated with an opaque tin-enamel, on which painted decoration was 
laid. ‘The ware has an attractive lustre and often had decorations of 
high artistic merit, including scenes from the New ‘Testament, the 
classics, and portraits of lords and ladies. The plaques of the della 
Robbias depicting babies in swaddling clothes (II, p. 316) are amongst 
the most famous artistic decorations in this ware. Majolica was 
mainly made in a district between Bologna on the north, Perugia on 
the south, Siena on the west, and the Adriatic on the east. Faenza, 
Forli, Rimini, Pesaro, Cafaggio, Urbino, Castel Durante, Gubbio, 
Florence, Perugia, and Siena were the main centres of production, 
whilst at a later date Genoa, Savona, and Venice became important. 
Faenza was an outstanding centre and gave its name to a type, faience 
ware. Some of the first attempts to make porcelain after the Chinese 
fashion were made by the Medicis in Florence about 1575. Later in 
1735 porcelain was made at the Villa Doccia near Florence and in 
1740 at Capodimonte by order of the court of Naples. In the late 
eighteenth and early nineteenth centuries the pottery industry de- 
clined somewhat, and only revived recently when the more up-to-date 
English methods were adopted and machinery took the place of the 
-potter’s wheel. 

To-day much of the pottery is made from local clays and has 
primitive colours, though the majolica industry has had a revival. 
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There were in 1936 for the higher class goods 335 pottery works, 
varying from large to small and employing about 15,000 workers, 
Majolica and artistic potteries, in both renaissance and modern styles, 
are made mainly in ‘Tuscany, as well as in Umbria, Venetia, Abruzzi 
and Molise, Emilia, Liguria, and Campania. Della Robbia’s works 
are frequently copied in Tuscany and Umbria. Porcelain and earthen- 
ware goods for domestic use and sanitary appliances are also manu- 
factured on quite a large scale. ‘The cheaper earthenware for general 
use is made in large kilns; the higher quality, which is glazed to look 
like porcelain and is used for sanitary appliances, is made of ‘fine 
clay’. ‘The most important porcelain and earthenware works are at 
Doccia (Florence), Milan, Pisa, Mondovi, and Laveno. Equipment 
for cow stalls is made at Cremona and Mantua. 

About 200 works, employing some 2,500 persons and making use 
of any clay available, manufacture terra-cotta and coarse pottery for 
the use of the peasants. In ‘Tuscany, Venetia, Latium, Liguria, and 
Sicily, a decorated variety of this primitive type of ware is made, 
whilst copies of Roman and Etruscan terra-cottas are made in Tuscany, 
Umbria, and Latium. 


CEMENT 


Before the outbreak of war in 1940 the Italian cement industry was 
not only able to meet domestic requirements but had a rapidly 
expanding export trade, principally with Eritrea and Libya. Output 
in 1938 was just over 5,000,000 tons, and between 1938 and 1941 
capacity was increased to 8,500,000 tons. In 1935 Portland cement 
formed only 45 per cent. of the total Italian output, the rest being 
natural cement of a fairly high quality. ‘The main centres of the 
Italian natural cement industry are the areas of limestones and marls 
in Lombardy, Piedmont, Tuscany, Venetia, Apulia, Sicily, Emilia, 
and Umbria (p. 175). Altogether there are about 100 cement manu- 
facturing companies with about 150 plants and employing 12,000 
workers. The most important company is the Italcementi Fabbriche 
Riunite Cemento, which controls about one-third of Italy’s total 
cement capacity. Until recently 85-90 per cent. of all manufacturing 
capacity was grouped into five regional. syndicates, but since 1941 
all producers have been obliged to join a state cartel. 

Lombardy is estimated to have an annual capacity of 2$ million 
tons of cement. The industry is mainly concentrated in the Bergamo 
province. The S.A. Italcementi has 14 of its 32 plants in the com- 
partment, as well as its headquarters in Bergamo. ‘These 14 plants, 
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which are mainly in the Bergamo province, have an estimated capacity 
of 1$ million tons. ‘They are located at Gemonio, Olgiate Molgora, 
_ Calusco d’Adda, Villa d’Alme, Bergamo, in the Valle Seriana at 
Albino, Comenduno, Nembro, and Alzano, at Lisso, Gorlago, Palazzolo 
sull’ Oglio, and at Pilzone and Riva di Solto on Lake Iseo. There are 
many other smaller producers of natural and Portland cement, among 
which the more important are the Fabbrica Montarden with works 
at Merone and Ponte Chiasso, and the Cementifera Italiana with 
works at Broni. 

In Piedmont, although the cement industry is fairly widespread, 
the main centres are in the Alessandria province at Casale Monferrato 
and Valenza. ‘The S.A. Italcementi’s works at Valenza have an annual 
capacity of 120,000 tons. 

In Venetia the S.A. Italcementi have works at Tregnano, Cividale 
del Friuli, and Vittorio Veneto, each of which has an annual capacity 
of 100,000—-150,000 tons. At Cividale del Friuli there is also a cement 
works belonging to the Societa Cementi del Friuli, which firm has 
other works at Padua and Udine. Important factories are also at 
Chioggia and Castellavazzo. . 

Tuscany, with a wide range of cement-making materials, is one of 
the leading regions of the natural cement industry. here are many 
‘natural and hydraulic lime works, while Portland cement is manu- 
factured by ‘Ilva’ at Portoferraio and at Leghorn by another company. 

In Apulia natural cement factories are at the ports of Bari, Barletta, 
Molfetta, Monopoli, and Taranto and at Foggia. ‘The Italcementi 
has a factory at Modugno, near Bari, for Portland cement. ‘his uses 
clay from Venusio and limestone from near the works. 

Sicily has 8 cement works, 1 at Banso-Messina, 4 at Palermo, and 
3 at Catania. The total output of the island probably does not exceed 
750,000 tons annually. 

In Emilia the manufacture of cement is widespread in the foothills 
of the Apennines. The largest works are at Ghiare di Berceto, 
Ventoso, Piacenza, and Scandiano. Other centres of production are 
at Bologna, Forli, Novi di Modena, Savignano sul Panaro, Gossolengo, 
Buisghello, and Lugo. In Umbria the most important centres of the 
industry are Spoleto, Gubbio, and Terni. 

A special branch of the cement industry is devoted to the manu- 
facture of material for paving blocks, pipes and conduits for drains 
and canals, decorations for buildings, and so on, whilst there are 
artificial-slate factories employing 800 persons in the provinces of 
Alessandria, Pavia, Gorizia, and Bari. 
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OREIGN trade is relatively unimportant in spite of the dependence 
F of Italy’s industries on imported raw materials. The bulk of the 
rural population is economically almost self-sufficient and contributes 
but little to either imports or exports, and the degree of industrializa- 
tion is not great. The share of Italy in the total of the world’s 
imports and exports is small in comparison with other Powers. 


Percentage of World Trade 


IQII-I913 1938 
Imports Exports Imports Exports 
Italy 4 : j BA. 24 25 2°6 
United Kingdom . ; 7-4 3 18-9 1I°9 
United States : ; 8-4 12°4 8-2 14° 
Germany . : : i275 oa 9°2 9°7 
France : ; : 7°8 6°7 5°6 4°1 


The figures of the value of international trade per head of the popula- 
tion reveal even more clearly the small role that such trade plays in 
the economic life of the country. 


Trade per head (goid {)) 
I93I 1938 
Imports Exports Imports Exports 
Italy. : : : 30 26 16 rs 
United Kingdom . ; 17°4 9:2 11°8 6°8 
Germany . : : 5-1 7°3 . 3°8 3°7 
France 5 : : 8-1 5°9 3:8 2°5 
Netherlands ; 3 19°5 ¥3-5 10°8 79 
New Zealand : ; 15°4 19°6 16°8 16-9 


The main imports are raw materials, manufactured goods, and 
some foodstuffs. In return there are only a few raw materials and 
manufactures to export. Italy’s dependence on imported raw materials, 
particularly the three most important, coal, iron, and cotton, is a 
weakness, since she finds it difficult in time of trade depression to 
improve her trade balance by reducing imports without thereby 
threatening to cripple the industries on which she must partly rely to 
provide her exports. Imports are in value normally well in excess of 
exports. In 1929, in a total trade of 36,187 million lire, the adverse 
balance was as much as 6,419 million (18%), but in 1938, in a very 
much smaller total (21,770 million), the deficit was only 776 million 
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(about 3°5%). ‘To balance this annual deficit the most important 
items of ‘invisible’ exports have regularly been the expenditure of 
foreign tourists in Italy, the remittances of Italian emigrants to their 
relations at home, and, to a slightly smaller degree, the profits of 
freight and shipping services. Allowance has to be made, too, for a 
smaller volume of ‘invisible’ imports of the same nature. 


Trade Policy 


Italian trade and monetary policy were traditionally ‘liberal’ and 
relied on automatic adjustments to maintain the balance of trade and 
monetary stability. ‘Trade treaties with other nations were based on 
the principle of the most-favoured-nation clause. During the great 
depression of the early thirties, however, automatic reactions failed to 
take place smoothly, and exports, both commodity and ‘invisible’, 
were much reduced. For a time imports declined quite as fast or pro- 
portionately even faster, but from 1931 to 1935 the gap between im- 
ports and exports widened; this caused a heavy strain on the country’s 
gold reserves, and led to a reversal of commercial policy. ‘The effects 
of this change of policy together with the abnormal situation pro- 


Exports as a percentage of imports 


EOZO). . : 70 1934 .. : . 68 
1930 . : 4 76 O35. . ' ; 67 
TORT: *. : . 88 1936" é : 1292 
1932 . 2 +82 FOR"). 4 ks 
O33. 5 . 80 £935: . ; 6 @3 


duced by sanctions led to a considerable closing of the gap between 
imports and exports from 1936 onwards. It must also be remembered 
that in common with other countries Italy was at this time experienc- 
ing a great decline in the total volume of her foreign trade, and this 
is shown in the crude figures of imports and exports. 


Value of a and Exports, and Trade Balances, 1929-1939 
(million lire) 
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1 41 per cent. devaluation of the lira, October 1936. 
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After the failure of the two World Economic Conferences of 1927 
and 1933 to produce a general tariff truce, and the cessation of 
American lending after 1929, not only protective tariffs, but other 
restrictive measures, import quotas, licences, exchange controls, and 
clearing agreements were rapidly put into force all over Europe. 
Although certain steps in this direction had been taken by the Italian 
government, such as the efforts known as the ‘battle of wheat’ to 
make the country more self-sufficient in foodstuffs and the control of 
banking activity through the corporations, Italy was one of the last 
countries openly to follow the general trend. During the year 1934 
the import of four staple commodities—wool, copper, oilseeds, and 
coffee—was prohibited except under licence, reciprocal trade treaties 
based on mutual compensation (i.e. balance of imports and exports) 
agreements were concluded with seventeen countries, and finally 
complete foreign exchange control was initiated. ‘These and other 
steps created a complete government machinery for the control of 
imports, exports, and foreign exchange, a system which could be used 
when very drastic reorganization of her foreign trade was forced on 
Italy by the imposition of sanctions in November 1935. The control 
of this machinery was in November 1937 put into the hands of the 
newly formed Ministry of Trade and Exchange. 


The Abyssinian War and Sanctions 


‘The weakness of the Italian economic structure, the lack of indus- 
trial raw materials, and the rapid growth of an already dense popula- 
tion in a country of limited agricultural resources have sometimes 
been put forward to justify her expansionist political and colonial 
programmes. Abyssinia, however, offered no immediate prospect of 
either a home for emigrating Italians or a wealth of raw materials for 
Italian industry. he exploitation of her resources and the settle- 
ment of Italian colonists required a large investment of capital. Italy 
was in no state to furnish this, and was antagonizing the great lending 
countries from whom, for political reasons, she was for her part loath 
to borrow. ‘Thus economic motives seem not to have been the direct 
impulse behind the war, but Italy’s economic difficulties may well 
have brought about a domestic situation in which war was an end in 
itself. Economically, indeed, the position of the country, far from 
justifying the Abyssinian adventure, demanded the very reverse of 
the policy actually pursued. Fascist policy was full of contradictions 
and was consistent only in its determination to try to get the advan- 
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tages of all possible policies. It was one of the major aims of Fascism 
to stimulate the increase of Italian population on Italian soil (II, 
p. 632), and the only means of supporting this increase was through 
an expansion of foreign trade. But, at the same time, Fascist finan- 
cial policy was protectionist and restrictive, was coupled with an 
expansionist internal policy aiming eventually at ‘autarky’, and was 
based on the maintenance ‘to the last drop of blood’ of an over-valued 
lira. ‘This combination of purely opportunist policies necessarily 
caused a further contraction of foreign trade and forced on Italy even 
more restrictions and protection to preserve the balance of payments. 
An Italy already economically weak and progressively weakening in 
relation to the rest of the world was thus in 1935 forced to shoulder 
the extra burden of an expensive war in Abyssinia, the dislocation of 
her foreign trade and finance by sanctions, and a campaign for 
economic self-sufficiency. The official estimate of the cost of the war 
in Abyssinia up to the end of June 1936 was 12,111 million lire. 
This sum and the later equally large expenditure on the pacification 
and development of the conquered territory were met by some in- 
creased taxation, ‘extraordinary’ ‘Treasury operations, and internal 
borrowing. ‘I‘hese measures appear to have been carried through, 
thanks to careful government price-control, without serious inflation, 
-although the exchange value of the lira declined from an average of 
93°7 per cent. of par in March 1935 to 88-1 per cent. in September 
BOT 

The war was the occasion of the first attempt by the League of 
Nations to bring pressure on an aggressor by economic sanctions. 
The sanctions which came into force on 18 November 1935 were: an 
arms embargo; a financial embargo on loans to the Italian govern- 
ment or to persons in Italy; an embargo on all imports from Italy 
other than gold or silver; an embargo on exports to Italy of rubber, 
bauxite, iron-ore, scrap iron, chromium, manganese, nickel, and tin. 
Two methods of bringing economic pressure to bear on Italy were 
thus attempted. The financial and import embargoes aimed at weaken- 
ing her financial position; the arms and export embargoes, together 
with the proposed extension of the latter to petroleum, coal, and iron, 
aimed directly at her industrial capacity to continue to wage war. 
Neither method succeeded. ‘The second and more drastic method, in 
its own nature quicker in operation, was not fully applied; the more 
thoroughgoing measures for prohibiting the import of essential raw 
materials were proposed but never agreed to. ‘The first method, more 
adequately applied, was naturally slower to work, but nevertheless 
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inflicted grave hardships on Italy and is thought by some to have 
come to success even in the six months of its effective application. 

‘The import embargo aimed at so upsetting Italy’s balance of trade 
that her financial system would be dislocated, and she would lack the 
necessary foreign credit to buy war materials abroad. Italy combated 
this by using her import control machinery to reduce imports, and in 
May 1936 the Finance Minister was able to announce that the trade 
deficit during the previous four months had actually been less than 
during the corresponding months of the previous year. Italy also 
relied on making as much useas possible of trade with the non-sanction 
countries, chiefly Germany, and on spending her gold reserve. ‘The 
principal commercial result of sanctions was a great decline (32%)! in 
the absolute total value of Italy’s trade. Although the trade deficit 
showed no absolute increase, exports were reduced by 44 per cent. 
as against only 25 per cent. of imports. Owing to the reduction at the 
same time of invisible exports and the suspension of foreign credit 
from countries applying sanctions, this trade deficit had to be met 
entirely by gold exports. In spite of great efforts, including the 
picturesque exchange of gold for steel wedding-rings and the com- 
pulsory acquirement of private holdings of foreign assets, it is esti- 
mated that Italy lost 1,450 million lire in gold during the period of 
sanctions. 

It might have been expected that a great reorientation of trade 
towards the countries not applying sanctions (Germany, U.S.A., 
Austria, Hungary, Albania, Brazil, Japan) would have taken place. 
In fact, however, while exports to sanctions countries were reduced 
by 87-8 per cent. and imports from them by 51-3 per cent. exports 
to non-sanctions countries increased by only 5 per cent. and im- 
ports from them by only 4 per cent. It is worth recalling that pre- 
viously trade with non-sanctions countries, largely with Germany, 
had amounted to over a third of the total. ‘The lack of striking altera- 
tion was mainly due to Italy’s lack of credit in these countries because 
the clearings showed large balances against her. Italy could not spare 
the gold nor produce the additional exports to pay for extra imports 
even from non-sanctions countries. 

Sanctions must, therefore, have caused considerable loss to Italy, 
a loss which was widely felt in extra taxation and inflated prices. In 
spite of great efforts at direct price control, which was relatively easy 
in a totalitarian country, the exchange value of the lira decreased 


' ‘This and the subsequent comparisons concern the sanctions period 1 December 
1935 to 31 July 1936 and the corresponding period in the previous year. 
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(II, p. 435), and within the country the index number of wholesale 
prices (1928 = 100) rose from 65:2 at the end of 1934 to 82:8 in 
December 1936 and ror in December 1937. The official cost-of-living 
index rose in the same period from 74:5 to 85-0 and 97-2. ‘Though 
sanctions, applied only half-heartedly, were insufficient or too slow 
in action to affect the war, they were sufficiently effective to determine 
the Fascist government on an energetic programme to free the 
country from dependence on other lands for raw materials—an expen- 
sive policy, which Italy, already over-burdened, was in no position to 
afford. 


Foreign Trade 


Normally Italy’s imports and exports include a long list of food- 
stuffs, raw materials, and semi-manufactured goods, which defies 
generalized description. Italy’s agriculture is nearly but not quite 
self-sufficing, so that she has no great exportable surpluses; her in- 
dustry is roughly in the same position, but has few of its raw materials 
at home. The miscellaneous nature of the foreign trade also means 
that it is well distributed among the various countries of the world 
(p. 363). Since 1930, however, there has been an increasing measure 
of deliberate interference with trade consequent upon the programme 
of self-sufficiency, the system of exchange control and clearing agree- 
ments, and finally upon sanctions and the resulting political moves. 
The battle of wheat was the earliest example of this sort of effort and 
led to a drastic decline in wheat imports, even more rapid and larger 
than the increase in home production of wheat (p. 31). This 


Wheat 

Imports Production 
| (metric tons) (metric tons) 

1921-5 (average) ; . 2,528,500 ats 
1926 £42,146,300 6,005,000 
1927 . 2,308,200 5,329,100 
1928 . 2,744,800 6,221,500 
1929 . 1,764,800 7,279,500 
1930. - 1,935,100 5,717,300 
1931 . 1,485,000 6,652,000 
1932 .: ¥,056,200 7,530,700 
1933 465,600 8,125,200 
1934 469,000 6,343,000 
1935 549,700 7,695,500 
1936 i= 525,000 6,111,900 
1937 . 1,658,400 8,063,600 
1938 290,500 8,091,800 
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decline has mainly affected imports from the United States and 
Argentina. Other political events are well illustrated by the imports 
of coal. 


Coal imports (metric tons) 


Great Britain Germany 
1933 . nee? . 4,746,884 2,201,388 
1934 - 4,613,546 4,538,180 
1935 - 3,497,685 7,460,873 
1936 : 96,382 5,917,223 
1937 : - 1,999,324 7,627,972 
1938 : . 2,289,647 7,003,450 


From most countries Italy imports more than she exports to them. 
In 1938 her trade deficit with Germany was particularly large (998 
million lire). Her positive balance, however, with her colonies was 
also very large. 

Imports in 1938. Imports amounted in value to 11,271 million 
lire, of which foodstuffs constituted 13 per cent., raw materials 48 
per cent., semi-manufactured goods 22 per cent., and finished articles 
18 per cent. Previously raw materials had been a smaller percentage 
(1929: 22%, 38%, 21%, and 20% respectively). ‘The largest food 
imports in 1938 were cereals (3:5°% of imports), particularly wheat 
(south-east Europe,=Australia) but some maize (Argentina, Yugo- 
slavia); ‘colonial’ products (coffee from Brazil, sugar from Czecho- 
slovakia, cocoa from Brazil and Fernando Po); fish (dried cod from 
Iceland, Newfoundland, Norway; tunny and sardines from Spain, 
Portugal); and olive oil (Spain, Greece, North Africa). ‘The most 
important of the raw materials was undoubtedly coal and coke, 15-6 
per cent. of the value of all imports (U.K., Germany), followed by 
mineral-oil products (8-1% of imports; crude from U.S.A., Iraq, 
Colombia, Albania, Rumania; petrol and benzine from Rumania, 
U.S.A., Persia; fuel oil from Rumania, Persia, South America). 
Textile materials (11-9°% of imports) were the most important type of 
raw material in the strict sense; cotton (7-4°% of imports) mainly 
from U.S.A., but also from Egypt and India, wool from Australia, 
South Africa, and Argentina. A large number of miscellaneous in- 
dustrial raw materials were imported from many parts of the world. 
Scrap iron came mainly from the U.S.A., timber and pulp (5-6% of 
imports) from Germany, Yugoslavia, Finland, and Sweden. Semi- 
manufactured goods came mainly from Germany, Czechoslovakia, 
and France, and manufactured goods chiefly from the neighbouring 
industrial countries of Germany and Switzerland and from the 
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U.S.A. The United Kingdom, France, and Czechoslovakia provided 


smaller quantities. 


Imports (million lire and thousand metric tons) 














































































































1936 I937 1938 
_ Average value of lira (% of 
1929) : : “ 82:0 59:0 59:0 
Value % | Weight | Value Of Weight | Value of Weight 
Meat, poultry and game . 36 0°6 26 122 o-9 39 98 "9 31 
Fish : 2 : ‘ 90 I°5 47 247 18 96 243 22 95 
Wheat . ‘ , : Aye 51 535 I,394 |} I0:0 | 1,658 226 2°0 289 
Other cereals, rice, &c.  . 129 2-T\| 306 185 I°3 271 I7I I°5 190 
= Coffee . : : ‘ 131 22 32 200 I°4 38 148 1006) 36 
Other colonial produce . 33 0°5 Bu GB O'5 38 78 Ov 69 
Fixed oils, industrial : I2 0-2 5 ait 0-2 9 23 0:2 8 
Raw hides : : : 107 1°8 19 343 25 33 190 17, 24 
Oilseeds : : S 124 2° 144 511 2-7 384 164 I°5 ney 
Rubber, raw . < aa £23 16°8 224 I°6 * 25°4 180 £6 29°4 
Tobacco . . é 12 o-2 o-7 44 0°3 2°I 74 o-7 4°6 
Timber . : : : 146 2A 529) 320 2°3 861 237 PS 572 
Paper pulp. : : I7I 2°8 | 225 345 2°5 252 391 3°5 267 
Copper, brass, bronze 5 221 3°7 86 449 3°2 81 348 3°1 80 
- Iron and steel, raw . i 90 I°5 118 204 I°5 168 233 Dor 192 
Iron and steel, scrap ; 89 I°5 400 245 1-8 545 227 2:0 615 
Other common metals : 150 2°5 23 234 107 24 IgI 17 21 
Precious stones ' : 3 a i 37 03 I 15 orl 0°5 
Mineral oils: 
petrol, &c. ‘ : Ter TS) 223 190 I°4 279 103 0-9 II4 
residual . : ; 166 27 | L530 285 PEO gee 227 2°0 955 
other products . : 163 2:7 52 475 AA A 150, Seas) 576 52 1,619 
Coal and coke : : 767 I2°7 | 9,265 IAAT | bo 55 er229 27 eS 2e eS Ona L220 2 
Wool,raw . . 5 147 2°4 19 544] 3°9 42 375) 34 35 
Wool, waste .. 6 ; 20 0°3 Te77 61 O°4 2°9 40 O"4 2°5 
Wool, combed, &c. . 3 2 a or 8 orl 03 3 Bee 0-2 
Cotton, raw . : ; 450 7°5 IOI 1,056 7°6 166 820 7°4 157 
Jute, raw : ; 3 58 Io 43 85 0-6 43 OG. 0-7 41 
Chemicals and manures . IA7 24 | 4x22 351 2°5 379 169 I°5 217 
Hides, prepared : : 37 0-6 0-4 119g 0-9 o'7 79 0o-7 O'4 
Silk, including artificial 
and manufactured ‘ 36 0°6 2°8 99 O-7 3°33 102 0:9 2'8 
Woollen manufactures. 16 0-3 0°3 45 0-3 O'5 44 O-4 0°5 
Cotton manufactures F 22 0-4 0°5 43 O73 0°8 38 03 o'7 
Tron and steel manu- 
factures : ‘ : 184 3:0 70 331 2°4 106 284 2°6 79 
Machinery, and parts of . 408 6:8 39 600 4°3 41 747 6°7 52 
Scientific and electrical 
apparatus . aire 89 I°5 O77; 126 0-9 O-7 122 13 4 o'7 
Other articles . ; a eee Oe a2) oe 2,575 | 18:3 ae 2OAGQn| e223 
ROpAus : . | 6,039 | 100 ae 13,942 | 100 es II,I24 | 100 























Exports in 1938. Exports amounted to 10,456 million lire, of 
which foodstuffs accounted for 32 per cent., raw materials 8 per cent., 
semi-manufactured goods 18 per cent., and finished goods 42 per 
cent. In 1929 these proportions were 24 per cent., II per cent., 22 
per cent., and 43 per cent. respectively. ‘The exports were widely 
distributed among a large number of countries, larger than the cor- 
responding list of countries of origin of imports. 

Among the foodstuffs fruit formed the largest item (15:2% of 


t 
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exports) and among fruit citrus fruit, principally lemons (Germany, 
U.K.), but also oranges (Germany, Sweden, Switzerland) and man- 
darins. Germany took a preponderating share in the exports of 
nearly all other kinds of fresh and dried fruit; canned tomatoes, how- 
ever, went mainly to the United Kingdom and the United States. 
Other foodstuffs were rice (Germany, Switzerland, Yugoslavia), cheese 
(U.S.A., U.K., France), flour and macaroni (Italian Africa only), 
vegetables and flowers (Germany, Switzerland), and wines (Switzer- 
land, Germany, Italian Africa). Raw materials were few: hemp to 
Germany and France; silk and silk waste to Germany, the United 
States, and Switzerland; artificial silk, mainly to Germany but also to 


Exports (million lire and thousand tons) 

































































































1936 1937 1938 
Average value of lira (% of 
- 1929) 82:0 59°0 590 
Value oS Weight | Value % | Weight| Value oA WwW eight 
Meat, poultry, and game 63 I-I 9 61 0°6 6 57 0'5 5 
Cheese F : 146 2°6 19 224 Pa 24 225 22 24 
Eggs ae Ke ae 2 ee 0-2 wf orl 0'9 
Rice : 118 20 I43 188 18 159 201 I'9 159 
Wheaten flour . 94 17) 152 166 I°6 166 172 Oy 100 
Macaroni, &c. 32 0°6 16 50 05 18 57 0°5 L, 
Potatoes . 48 0:9 87 86 0:8 156 go o'9 143 
Citrus fruits 250 4°5 269 536 5m 371 534 51 351 
Other fresh fruit 242 4°4 200 332 3°2 237 422 4'I 268 
Dried fruits 367 6:6 67 363 3°55 54 461 4°4 63 
Olive oil . 67 1} I4 156 I°5 20 184 18 29 
Tomato preserves 99 18 49 194 I°9 87 TOON eco 79 
Wines and vermouth , 181 3°33 iene } 271 DELS) WAG 7A 282 2:7 | 1,430" 
Hides 55 1-0 6°3 68 o-7 4°2 69 o-7 67 
Chemicals and manures 63 THOU By 176 19/ 83 210 2:0 | 116 
Metals and manufacture of 209 3°8 I05 361 3°5\ | 120 391 3°31 |) # ky: 
Precious stones ae : 0-2 zi 0°5 chs he O'2 
Marble 56 I'o 107 109 I'O 178 108 Io 168 
Other minerals . 102 1°8 479 219 2°I| 561 157 I°5 | 405 
Hemp 93 107/ 16 234 DOP) 39 210 2:0 33 
Silk, thrown I45 2°6 2°6 190 1°8 2°0 200 I'9 235 
Waste silk, combed and spun 32 06 08 50 0°5 0'9 41 O"4 o'7 
Artificial silk : 316 5°7 30 566, 5°4 44 482 4°6 39 
Cotton yarns 61 03s 6:7 246 2°4 20°0 Peo} | 0) 18°8 
Woollen Saaemt eames TH12 2°0 5:0 371 3°6 12°8 397 3°8 I3°3 
Silk manufactures 159 2°9 4°9 363 3°55 II‘g 450 4°3 17°6 
Cotton manufactures . 23 5°8 25 844 8-1 48 955 7°3 43 
Flax, hemp, and jute 
manufactures 51 0'9 10 122 r2| 19 110 It 20 
Hats 51 0'9 ae 110 I'l 10° 93 09 . 
Rubber manufactures 95 c-7 7°0 159 15 9°3 143 I°4 8-6 
Machinery and apparatus . 145 2°6 15 274 2°6 24 335 3°2 25 
Motor vehicles . 342 6:2 33 624 6:0 47 259 2°5 18 
Other articles T4380) 2538 : 2,718 | 25:9 ae 2,883 | 27°9 
10,379 | 100 | (*) 

















1 Thousand hectolitres, 2 Thousand bottles. 3 Million hats, 


4 The figure for 1935 (latest year available) was 4,422. 
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most other countries; sulphur to France, Germany, United Kingdom, 
India, and Australia; and mercury to Germany, United Kingdom, 
United States, France, and Japan. ‘The semi-manufactured goods 
included mainly textile yarns, partly worked metals, and chemicals. 
Manufactured exports of importance were textile fabrics (16°5°% of 
- exports), including cotton goods (Egypt, Italian Africa, Argentina, 
and ‘Turkey), woollen goods (Argentina, U.K., South Africa, India, 
Egypt), silk goods (Germany, U.K., U.S.A., Argentina, and many 
others), and artificial silk (very widespread, Holland, Sweden, S. 
Africa, &c.). ‘The remaining considerable exports were rubber goods 
(chiefly the colonies, Switzerland, Brazil, N. Africa), motor-cars and 
parts (colonies, Germany, Switzerland), machinery (predominantly 
the colonies), straw hats, and worked marble. 

Distribution of Trade. During the same years (1936-8) the imports 
and exports of Italy were distributed as follows among other countries 
(million lire and %). 










































































1936 1937 1938 
Imp) % \ Exp. | % | Timp. | % | Exp. % Imp. |. % | Exp. | % 

Germany ; . | 1,617 | 26-8 | 1,086 | 19°6 | 2,590 | 18:6 | 1,503 | 14°4 

Austria : : 370 | 6-1 193 | 3°5 631 | 4°5 289 | 2:8 2,981 | 26°8 | 1,983 | 18:9 
Belgium ‘ ; TER a8 AZ | 0:8 192 | 1-4 ECGs Ni S008) 17O'| 15 Tae || | 3508} 
Spain . : : 4A| Or7 Te) | 0%3 EZ Ta) OrG 57 | 05 1777 ae Io4 | 1I‘o 
France . ; 3 £28) | S27 TOA 3"5 491% | 3°5 438 | 4:2 BAST e222 B22) (set 
Greece . : : Gp" (ORS I2| 0-2 67 | 0-5 84 | 0-8 92 | 08 94 | o-9 
Hungary ; ; 220 | 3:6 FEZ 227 410 | 2°9 201 | 1°9 TOG eter, 161 | 5-6 
Treland . ‘ : ie ae 4 | OF oe we (=|| ye Se Be 7 \ O-% 
Holland ; ; 46 | 0-8 23.) O74 HIG |) 0:8 IeEXG) |) 86077 TQS) ete 150 | 1°4 
Poland . ; : HIE || eS FS | aes 207; | 235 LOZ «| -1-0 Bua | Aas} Coy | uaa 
Rumania ; ; Ziel 327 ia Ose B95) ) 2:8 TAG) | P5107? De aalene 3 Tele kes 
United Kingdom . 52s OG TEGYy BO) 561 | 4:0 640 | 6-1 703! 6:3 580} 5°6 
Switzerland . sh 2334-39) 945 | 0-2)" 4121 3-0.) 507]. 4°9 373. | 3:4 |. 489°). 4:7 
Czechoslovakia J 50} 08 5On eater 275 | 2:0 138) 1-3 PSOE | 720) TEA ae) 
Turkey . A : 53 | o9 27 | 05 100 | oO-7 129.\) 1-2 LOT, ele 7, 95 | o-9 
Russia . : : 1) || ASG) Qi 20:2 105 | 0-8 Cyl. xis FI ORs ea tee 
Yugoslavia. : 66) | rea 45 | 08 254 | 18 TO2) || 1-8 150 | 13 PO) |), P23 
Chima . : : ZA Nol Ord. 32 \\ 0-6) 60 | 0O-4 59 | 0-6 27 | 02 Ig | 02 
Manchuria. . ‘ BEL Sc: he ae Te tO silos | ay eis 16 | O-r 20 | O72 
India . : oly 138), 23 50} O79 SOs) || Sie 148 | 1-4 268 | 2:4 2 OM eet O 
Dutch Indies ; 37-1106 Ag nO 107 | 08 45 | O74 EXO. | EO 40 | 04 
Japan. 2 : USaip 10s2 I5 | 03 BOnpO.2 ro} || CO 30 |. 03 Gf NS (one 
Australia ‘ : FO 1d 16)]|) 023 AGN sed 61 |) 0:6 ZI AC 1° 66 | 0-6 
Egypt . ‘ 3 86] 4 96 | 1-7 pint | 397 308 | 3:0 75 ul 0 262225 
Eritrea . 2 : B32) \) 025)/|| 1,063: | 19¢2 tog | 0°8 | 1,587 | 15-2 23 02)'|_h,308 || 12°60 
Ethiopia ; : TA Ore: FO es FAN O25 269 | 2°6 335 103) Aioyey | sets) 
Libya . : Sys fe ORS! 3335) 6:0 OE || -0°7 396 | 3:8 54 | O05 HUG) Ne Sie 
Somaliland . ; 56 | o9 216 | 3°9 65 | 05 224 | 2-1 80 | o7 205) | 12a 
Argentina : ; 178 | 279 LOO) - 2°9 | 1,054 | 7°60 402 | 3°9 Ziyi, || Work 404 | 3°9 
Brazil .. : ; Saf - |e GIR) 625) rr LOS |e ie? 85 | o8 Layee I a6) 97 | 2:9 
Canada : ; S3u| mO-5 I4 | 0-2 65 | 05 47 | O°5 AL (| (074 At | Gog. 
WES LA : : 895 | 14:8 550 | 9:9 | 1,539 | Ir°0 G83 | 725 1,316 | 11-8 Hath \\ GPS} 
Other countries ; 836 I4°l 431 | 7:7 | 21334 | RO<7) We. ano I2°6 2,102 | 19:0 | 1,418 | 13°8 

















In 1938 Germany was by far Italy’s best customer. She took 18-9 
per cent. of Italy’s exports and provided 26:8 per cent. of her imports, 
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and her share of Italian trade expanded greatly in the few years pre- 
ceding 1940. In 1929 Germany’s share (including Austria) had been 
only 14:8 per cent. of Italian imports and 14:8 per cent. of exports. 
The principal articles of this trade in 1938 were: 


Trade with Germany (thousand lire) 


Imports . 
Steel bars, wire, &c. . s : : F A 133.292 
Iron and steel products ; : ’ ; ; 109,868 
Machinery , . : 3 : ° ; 601,722 
Coal and coke . p : : ; : =. 025,042 
‘Limber =. , : ; ! z : 71,607 
Hides, prea , ; : ; f é 65,911 
Paper pulp ‘ F ‘ ‘ : ; : 85,515 
Chemicals P , ; ‘ ; ‘ 3 169,051 
Haberdashery . : ‘ : oe ; 40,525 
Exports 
Rice ‘ : ; : : : : ; 82,836 
Potatoes . 2 ; : : ; : 50,837 
Fresh weaeeailes i : ; : ‘ ; 100,462 
‘Tomatoes : ‘ : 4 : : : 47,570 
Citrus fruit : , + : : A : 183,508 
Other fresh fruit : ; ; : : : 215,585 
Dried fruit ; : : ee ee : : 198,573 
Wine and vermouth . ; : : i ‘ 49,670 
Hemp, linen, &c., yarn : ; : : : IQI,III 
Raw silk . : : : : ‘ F : 80,422 
Artificial fibres . : ‘ : , : : 171,493 
Mercury . : : ; : ; ; : 40,620 


On the other hand, the share of the United States has been reduced 
from 16-7 per cent. of imports into Italy and 11-5 per cent. of exports 
in 1929 to 11°8 per cent. and 7-5 per cent. respectively in 1938. ‘The 
chief articles of trade in 1938 were: 


Trade with the United States (thousand lire) 


Imports 
Cotton. ; : : : : ‘ ‘ 477,594 
Scrap iron : : 5 : : i 157,953 
Copper and alles: ; : ; ; ; ; 69,978 
Machinery and motors : : E : : 70,564 
Crude and fuel oil ‘ : 3 ; : 276,318 
Lubricating oils and paraffin ; : ; ; 80,273 

Exports 
Cheese . : : oe : : : 112,600 
‘Tomatoes, cee . ; ‘ ; ; : 59,817 
Olive oil . : : : ; : ; ; 74,451 
Raw silk . ; ‘ : ; 65,572 
Artificial silk ina mosnmracie es : : : 83,958 


Textiles, linen, hemp, jute, cotton, and eal : 79,707 
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The United Kingdom’s trade with Italy was much affected by 
sanctions. She had normally accounted for roughly 10 per cent. of 
both imports and exports (1929 9°8°% of exports from Italy, 9:6% of 
imports), but these proportions fell to 2-8 per cent. of exports and og 
per cent. of imports in 1936, and rose only slowly thereafter to 5-6 per 
cent. and 6-3 per cent. respectively. 


Trade with the United Kingdom, 1938 (thousand lire) 


Imports 
Machinery , : ; ‘ . : : 59,114 
Ships ‘ : ‘ P : : : : 32,304 
Coal and coke . ; : : : ; j 275.05 i 
Exports 
Citrus fruit (lemons) : ; ; ; ‘ 47,062 
Other fresh fruit : ; ; : ‘ ; 30,803 
Dried fruit s : 5 ; 3 : ‘ 35,097 
Canned tomatoes : : ; : : : 54,694 
Woollen goods . ; , 3 ; , : 59,538 
Marble, &c. : ; : : ; 3 : 32,973 


The other most important sources of imports and destinations of 
exports were Switzerland, Argentina, and France. 


Trade with Switzerland, 1938 (thousand lire) 


Imports 
Cheese... ; ‘ : : ‘ ; , 40,307 
Serap iron : : : : ‘ : ; 17,553 
Machinery 3 ; ‘ : : : ; 74,329 
Watches . : 3 4 : s ; : 56,918 
Exports : 
Citrus fruit : ; z , : : ; 45,044 
Other fresh fruit : , : E : ; 51,956 
Wine : : ; F ; ; : ‘ 59,686 
Raw silk . ; , ; ; os ; ‘ 21,584 
Inorganic chemicals . : ! : : é 29,042 


Trade with Argentina, 1938 (thousand lire) 


Imports 
Meat s 2 : : : : ; ‘ 54,011 
Oilseeds . : : d ee ; : : 59,726 
Wool ‘ ‘ 4 . ‘ : ; , 57,034 
Hides : : ‘ ; : ; : ; 33,206 
Exports 
Olive oil . é , , ‘ P ‘ ; 31,991 
Cotton goods . F 3 3 ‘ : : 106,334 


Woollen goods . ’ : : . ° ° 571433 


ao 
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Trade with France, 1938 (thousand lire) 


Imports 
Scrap iron ‘ 29,032 
Steel bars, &c. . 24,631 
Exports 
Cheese 27,796 
Citrus fruit 41,630 
Dried fruit 34,957 
Sulphur 17,467 


Of particular interest, from a political and economic viewpoint, is 
Italian trade with her colonies. 


Colonial Trade (thousand lire) 









































Imports into Italy 

1936 1937 2D DE 5 SN 
| y - Ee 
Libya 5li46 5 70:9 909 06 555 20ers 
Eritrea 222 O°5 109°4 o'8 238 o-2 
Ethiopia a4 orl Fart O°5 32°5 073 
Somaliland Feeley o'9 64:7 O°5 81-0 oF, 
Dodecanese 9°9 o-2 12'8 o'l 16°3 O-2 
TOTAL 156°6 2°6 349°9 2:5 209'I 1'9 

Exports from Italy 

1936 1937 4998) 8 

ies 70 Zo 2. 
Libya 333°8 6:0 396-0 3°8 526°2 5°0 
Eritrea . 1,003°2 19°2 i507-3 15°2 1,326°0 127 
Ethiopia Fi 2 i3 299'1 2°9 294°9 2°8 
Somaliland , 2160 3°9 224°4 271 25°73 2° 
Dodecanese . ‘ 22:7 0°6 fy a aM 84°5 08 
TOTAL L,717Q B10 4 °2,580°5 24°7 | 2,448°9 23°44 





As can be seen there was a large trade balance in favour of Italy, 
and while exports from Italy to the colonies formed an important 
proportion of the total exports, imports from the colonies were in- 
significant. From the point of view of the colonies, however, Italian 
trade was most significant and accounted for a large percentage of the 
total trade of each colony. ‘The exports of Italy to the colonies were 
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Imports from Italy | Exports to Italy 
1936 | 1937 | 1938 | 1936 | 1937 | 1938 
Libya ‘ . : 88% 84° 89% 92% 838% 89% 
Italian East Africa bis a S37, mp Ne 60% 
| Dodecanese. ' 70 | 72% | 7 oie at 59% 68% 


miscellaneous; the only important items of import were raw hides, 
a little cotton, and bananas from Somaliland. Bananas are a govern- 
ment monopoly and the whole import is from Italian Africa. 


BANKING 


Banking and the State 


Banking is an ancient profession in Italy. Italian and Flemish 

banks were the earliest in Europe, and in the twelfth and thirteenth 
centuries the Lombard bankers were operating throughout western 
Europe. ‘Their name and trade still persist in London in Lombard 
Street. These early bankers were primarily concerned with making 
loans, but also accepted deposits. In the fourteenth century Floren- 
tine bankers, among them the well-known house of Medici, were the 
most prominent. 

Modern Italian banking dates from the nineteenth century, chiefly 

in Venice and Genoa, although some of the existing banks were estab- 
lished in the sixteenth and seventeenth centuries (Banco di Napoli, 
1539; Istituto di San Paolo di Torino, a charitable institution by 
origin, 1563). In the Risorgimento period there were only two types 
of bank, banks of issue and savings banks, and only two banks (Societa 
generale di Credito mobiliare and Banca generale) were of more than 
local importance. Co-operative or popular banks started only after 
1860. he political union of the country reinforced the natural ten- 
dency of the banks to consolidation, but this tendency has never been 
followed to the same degree as in England. By the year 1893 in place 
of a large number of small banks of issue there were only six principal 
issuing banks, but there was no one single national bank. The finan- 
cial crisis of 1893 and accompanying scandal, connected mainly with 
the illegal over-issue of notes by the Banca Romana, resulted not only 
in the fall of Crispi (II, p. 163) but in the formation of the Banca 
d'Italia by the amalgamation of the Banca nazionale del Regno 
d'Italia (Rome), Banca ‘Toscana di Credito (Florence), and Banca 
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nazionale ‘Toscana (Florence). ‘The Banco di Napoli and Banco di 
Sicilia retained, in addition to the new Banca_d’Italia, the right of 
issue until 1926, when this right was restricted to the Banca d’Italia 
alone. Since 1893 the Banca d'Italia, although not a state institution, 
has acted as bank to the Government and as the regulator of the 
national financial system. It has played much the same role in Italy as 
the Bank of England in Great Britain. 

The joint-stock banks of deposit followed until 1930 a policy repre- 
senting a compromise between the English system, whereby the 
banks confine themselves to discounting and short-term lending 
against securities, and the German system, under which the banks 
take an active and leading part also in long-term industrial financing 
by underwriting or subscribing to issues of new industrial capital. 
During the 1931 crisis, too, the Government brought pressure upon 
the banks through the Corporation of Credit and Insurance (Corpora- 
zione del Credito e della Previdenza; II, p. 421) to become large 
buyers of industrial and commercial shares (including their own 
shares) in the open market, so as to bolster up the prices of Italian 
securities. ‘Thus the banks’ assets (particularly those of the Banca 
commerciale Italiana, the largest of the joint-stock banks) became 
largely immobilized in long-term securities which would be unrealiz- 
able in case of a withdrawal of deposits. In these circumstances in 
1931 the Istituto mobiliare Italiano, really a department of the Banca 
d'Italia, was created to relieve the commercial banks of their swollen 
holdings. Quasi-governmental financial bodies of this type had been 
created before this time, to finance the Government’s public works 
programmes, e.g. the Consorzio di Credito per le Opere pubbliche 
(1921) and the Istituto di Credito per le Imprese di pubblica Utilita 
(1924). Such bodies, known as ‘para-statal’ institutions, issued 
government-guaranteed bonds. ‘The 1931 crisis resulted not only in 
the taking over by these bodies from the commercial banks of large 
holdings of industrial and commercial ordinary shares, but also in the 
gradual exclusion of the banks from the business of industrial financ- 
ing, and their transformation into commercial credit institutions pure 
and simple. Long-term industrial credit has become the business of 
the strictly government-controlled para-statal institutions (p. 373), 
while the banks were ostensibly restricted by law and central policy 
to their ‘classic’ role; as short-term credit institutions. It is worth 
noting, however, that the ‘unfreezing’ of the banks’ assets in 1931 
merely replaced their holdings of ordinary shares by government 
bonds which were equally long-term securities. Similarly, after the 
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crisis was over, and the banks had been excluded from the industrial 
field, they were still encouraged and required to place their funds in 
the bonds issued by the para-statal institutions, since the publicdemand 
for this sort of investment was insufficient. The apparent change, 
therefore, was greater than the real one, except that the whole episode 
left the Government with a much greater control than before 
over both the banks and the financing of Italian industry and 
commerce, since through the new para-statal institutions the 
Government could pursue its own financial policy without involving 
the banks at all. 

Until 1936 the State was content to exert its influence on finance 
through the Banca d’Italia, the para-statal institutions, and the Cor- 
poration of Credit and Insurance, but the decree of 12 March 1936 
tightened up and regularized the system of control, which was there- 
after probably closer and more direct than in any other country, even 
Germany. This decree made a new classification of all credit and 
savings institutions, strictly defined their spheres of action, and sub- 
jected them all to the close control of the /spettorato per la difesa del 
risparmio e per Pesercizio del credito, commonly known as the Inspec- 
torate, presided over by the Governor of the Banca d'Italia and re- 
sponsible to a committee of the Head of the Government and the 
Ministers of Finance, Agriculture, and Corporations. This inspec- 
torate exercises a close supervision over nearly all aspects of a 
bank’s business, including investment policy. One result of this 
legislation has been effectively to exclude all foreign control of 
Italian banking. 


Types of Bank 
The types of bank after the new legislation of 1936 are: 


I. Banca d@’Itaha (Rome, 1893). ‘This is practically a nationalized 
institution, shares in which can be held only by other banks and 
insurance companies, and is classified as an Istituto di pubblico 
Diritto, and, therefore, not operated for profit. It is the sole bank of 
issue, the Government’s bank, and bankers’ bank; its president is 
also chairman of the Inspectorate and president of the Istituto mobi- 
liare Italiano. The Banca d'Italia has a share capital of 300 million 
lire, head offices in Rome, branches in Ancona, Bari, Bologna, Flor- 
ence, Genoa, Leghorn, Milan, Naples, Palermo, Trieste, Turin, and 
Venice, and seventy-one offices and forty-four agencies throughout 
the country. There are also offices in the colonies. 


A 6000 Bb 
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Il. Istituti di pubblico Diritto (Credit Institutes of Public Right). 


Mullion lire (1938) 
paneer cacue le ea eee 
Total 
Capital Deposits liabilities 
. Banca d'Italia (see above) 


I 

2. Banco di Napoli (1539) .- : son AO 2.230 7,334 
3. Banco di Sicilia (Palermo, P83) ; : 230 es, 6,127 
4. Banca nazionale del Lavoro (Rome, 1913) . 210 2.076 4,636 
5. Istituto di San Paolo di Torino (1563) : "5 1,146 2,472 
6. Monte dei Paschi di Siena (1625) ; 3‘ o oye 2,930 


These are bodies whose purpose is not for profit. The distribution 
of their branches among the compartments is given in Table I, p. 375. 


III. Banks of National Interest are the three largest joint-stock 
banks: 


Million lire (1938) 
Branches 
and ; Total 
agencies (1938) Capital Deposits liabilities 
Banca commerciale Italiana 


(Milan) . : 110 700 7,030 18,289 
Credito Italiano (Milan) ae 123 500 6,065 14,287 
Banco di Roma . ; : res 200 1,482 9,828 


Each of these banks operates in more than thirty provinces and the 
distribution of their branches is given in Table II, p. 375. In addition 
to the Banco di Napoli, each controls affiliated banks in other countries, 
nearly all in the Balkans or South America. ‘The Banco di Napoli has 
3 affiliated foreign banks, the Banca commerciale Italiana 11, the 
Banco di Roma 2, and the Credito Italiano 5. 


IV. Regional and Provincial Banks and Popular Banks. ‘There is a 
large number (about 350) of smaller joint-stock and private banks, 
most of which are of local importance only. Among the largest of 
these are: 

Million lire (1938) 
Branches ne 


hs 
and Total 

agencies (1938) Capital Deposits liabilities 

Banca cattolica del Veneto . 


(Vicenza) . : 130 50 314 633 
Banca d’America e d’ Talis 

(Milan) . a7 200 503 837 
Banca nazionale dell’ geet 

tura (Rome)'  . ‘ : 102 30 454 746 
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Mullion lire (1938) 
Branches — ot 
and Total 
agencies (1938) Capttal Deposits  labtihities 
Banca provinciale Lombarda 


(Bergamo) : : 89 25 236 557 
Banca Toscana (F florence) j 139 30 392 gfe 
Banca Vonwiller (Milan) ; a 25 108 292 
Banco Ambrosiano (Milan) . 28 60 452 1,434 
Banco di Chiavari e della Rivi- 

era Ligure? f 28 25 112 625 
Banco di Santo Spirito (Rome? 108 30 222 818 
Credito commerciale (Cre- 

mona) : II 40 139 755 
Credito indectmiate di Veneaa 

(Venice)? ae 25 gi 325 
Credito Reeuencis Bolownay? 96 24 470 748 

’ Figures for 1936. 2 Figures for 1937. 


Popular banks (banche popolari) are a peculiar type of institution to 
which nothing in England exactly corresponds. hey were started by 
Luigi Luzzatti in 1866, on the model of the Schulze-Delitzch banks 
in Germany, as co-operative credit banks, and flourished in the towns, 
mostly in the north. They were originally to make loans to members 
only, but to accept deposits from the public and to make investments. 
- Their capital is subscribed by members in small shares. Liability is 
limited, but each member has one vote only, however many shares he 
has subscribed. By 1908 there were 736 such banks, but subsequently 
there was some consolidation. The accumulation of deposits in the 
banks led to the relaxation of the rule against making loans to non- 
members, so that the popular banks ceased to be strictly co-operative 
and became the banks of small business men, employers, professional 
men, and farmers. ‘The banks in the large towns expanded into large 
businesses with many branches in the surrounding districts. ‘The 
largest of them, the Banca popolare cooperativa anonima di Novara, 
had in 1938 a capital of 73 million lire, deposits totalling 2,053 million, 
total liabilities of 4,739 million, and 83 branches (‘Table II), and is 
comparable in size with the largest joint-stock banks. The most 
important of the other popular banks in 1938 were: 

Million lire (1938) 


Branches —. 4 
and Total 
agencies (1938) Capital Deposits liabilities 
Banca cooperativa popolare di 
Padova . : 6 y | 103 233 
Banca mutua popolare eens 
(Arezzo) . ‘ : : 9 3s 89 E72 
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Million lire (1938) 
Branches ——— 
and Total 
agencies (1938) Capital Deposits ltabilities 
Banca mutua popolare di Ber- 


gamo : : A 2 13 72 498 
Banca mutua popolare di 

Verona . : ; ‘ 23 6 180 488 
Banca popolare di credito in 

Bologna : : : 2 z) 68 123 
Banca popolare di Cremona . II A 183 276 
Banca popolare di Lecco : 20 10 70 220 
Banca popolare di Milano : 32 34. 575 983 
Banca popolare di Modena . 9 4 95 225 
Banca popolare di Sondrio’ . 13 3 104 240 


’ Figures for 1937. 


These large popular banks differ from the joint-stock banks in 
having a larger membership, a variable capital, and a different policy. 
There are now two distinct types of popular bank—the large banks 
and the small local banks of the original type. In 1937 there were 
357 banks with 500 branches, a total capital of 267 million lire, and 
deposits and current accounts of 5,384 million. All the larger banks 
and practically all the branches are in the north. As will be seen from 
Table I on p. 374, popular banks have had a much greater success 
in the northern industrial parts of Italy; in the rural and agricultural 
districts their place is taken by savings banks and rural banks. 

V. Savings banks (casse di risparmio), originally started in 1822, 
each aim at collecting (together with the Post Office savings bank and 
the Monti dei Pegni) the small savings of a small district. They make 
investments and pay interest on deposits. ‘There were in 1938 ninety- 
one such savings banks (including the savings departments of three 
of the institutes of public right) with deposits totalling 18,349 million 
lire. ‘The number of banks and amounts of deposits in each compart- 
ment are given on p. 375. A few have expanded and opened branches 
away from their original home, e.g. Treviso, Florence, Venice. 

As in England, the Post Office conducts a most successful savings 
bank, started in 1875. ‘The deposits are administered by the Cassa 
Depositi e Prestitié and are invested in municipal, provincial, and 
other public loans. The total deposits with the 11,212 branches in 
December 1934 amounted to 20,431 million lire, distributed as shown 
in Table III on p. 375. 


’ 'The Cassa Depositi e Prestiti (1863), a dependency of the Ministry of Finance, 
is a sort of state bank which collects savings through the Post Office and from emi- 
grants, guarantees deposits, and invests them in state and state-guaranteed bonds 
and local loans, 
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The Monti det Pegni or di Pieta are really official or municipal 
pawnshops, which are not, as in England, commercial concerns, but 
were first instituted in Umbria in the fifteenth century as a philan- 
thropic measure to relieve the poor from the oppression of usurers. 
They are divided by law into two categories, and those only of the 
first category (of which there were but 7 in 1938) also act as small 
savings banks. ‘Their total deposits were only 386 million. 


VI. Rural banks (casse rural) are co-operative credit societies on the 
Raiffeisen model, adapted particularly for collecting deposits from 
and making loans to peasant farmers and small craftsmen. They 
differ from the popular banks in having unlimited liability (to make 
members careful about the credit of those members to whom loans are 
made), in dealing mainly with members only, and in being much 
smaller and more numerous, and in paying no dividends. By law they 
are forbidden to operate without permit outside the commune in 
which they are situated, or to grant more than a quarter of their loans 
to non-members. In 1937 there were 1,861 rural banks, of which 354 
had deposits of half a million lire or more. Their distribution, which 
is complementary to that of the popular banks (i.e. mainly in the south 
and rural areas, but particularly in Sicily, Sardinia, and the newly 
acquired territories of Venetia), is shown in Table I on p. 374. 


VII. Agrarian Credit Institutes included, in 1938, 6 special insti- 
tutions and the special branches of 7 other banking institutions. ‘The 
total loans outstanding were 1,467 million lire. 


VIII. Land Credit Institutes included 5 special bodies and 7 special 
branches of other institutions, with mortgages totalling 6,770 mil- 
lion lire. 


IX. Finally there are many miscellaneous credit institutions for 
special businesses (e.g. Societa Italiana per le Strade Ferrate Meri- 
dionali, Milan, capital 333 million lire) and the para-statal institutions. 


Para-statal Institutions 

1. Sezione autonomo di Credito per le piccole Industrie e |’Arti- 
gianato, Rome (1928). 

2. Istituto nazionale di Previdenza e Credito delle Communica- 
zioni, Rome (1927). 

. Consorzio di Credito per le Opere pubbliche, Rome (1921). 

4. Istituto di Credito per le Imprese di pubblica Utilita, Rome 
(1924). 


Go 
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5. Istituto nazionale di Credito per il Lavoro Italiano all’ Estero, 
Rome (1925). | 
6. Istituto per il Credito navale, Rome (1928). 
7. Istituto federale delle Casse di Risparmio delle Venezie, Venice 
(1919). | 
8. Istituto mobiliare Italiano, Rome (1931). 
g. Istituto per la Recostruzione industriale, Rome (1933). 
10. Consorzio per Sovvenzione su Valori industriali, Rome (1915). 
11. Istituto nazionale di Credito edilizio, Rome (1925). 
12. Istituto di Credito agrario per |’Italia centrale, Rome (1923). 
13. Istituto nazionale per 1 Cambi con |’Estero, Rome. 


The various banking services available in different compartments, 
the distribution of the branches-of thirteen major banks, and the total 
deposits made with certain types of bank are shown in the following 
tables, which illustrate not only the local popularity of different types 
of bank but also the great economic superiority of the north of Italy 
and the terrible backwardness and poverty of the south. 


TasLe I. Numbers of Banking Establishments (Head Offices 
and Branches, 1937) 
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Piedmont 95 47 16 176 263 22 44 663 
Liguria. 14 24 12 7 40 5 48 150 
Lombardy 23 54 Lg | 289 I50 149 404 | 1,106 
Venezia Tridentina. 4 oe 2 24 265 13 314 
Venezia Euganea 10 23 2 140 169 138 189! 671 
Venezia Giulia and 
Zara . ; : 8 10 2 20 30 | 76 14 160 
Emilia . 3 ‘ 20 aa 35 57 181 733 206 663 
‘Tuscany ; : 184 42 13 a2 182 52 134 629 
The Marches ; 4 14 18 21 120 76 95 348 
Umbria : ‘ 32 9 asa 21 43 20 8 133 
Latium. : 5 26 19 3 27 67 99 143 384 
Abruzzi and Molise 89 14 I 6 | 35 86 51 282 
Campania. ; 93 22 | 35 vs 71 86 314 
Apulia : ; 60 35 OF). P3S 2 58 40 23 
Lucania : ; 26 I a 12 oh 39 16 94 
Calabria : : 32 6 ae 34 38 66 13 189 
Sicily ce : : 87 | Ie or eas 52 228 59 489 
Sardinia . ; 16 15 = 4 se 278 I 314 
ITALY : : 823 389. | 153 948 | 1,396 | 1,861 | 1,564 | 7334 
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Tas_e I]. Numbers of Offices of the Principal Banks (1937) 
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TasBLe III. Total Deposits (million lire) in Banks of Deposit, 
Savings Banks, and Post Office Bank 


Deposit Banks | Savings Banks Post Office 








(1937) (1938) AEDS) 
Piedmont . : . ; 6,064 3,176 4,966 
Liguria : : : : 1,745 693 1,692 
Lombardy . : : j 11,150 5,110 3,640 
Venezia Tridentina ; : 706 430 165 
Venezia Euganea : 3,073 1,869 1,518 
Venezia Giulia and Dasa : 699 392 194 
Emilia. 3 : ; d 4,092 2,187 1,253 
Tuscany. ; : 3 3,608 1,563 1,131 
The Marches : ; : 829 483 461 
Umbria ‘ : : ; 435 232 242 
Latium : : : 3,061 555 3,010 
Abruzzi and Molise ‘ 3 416 89 1,078 
Campania . ; : : 1,229 sue 2,220 
Apulia ‘ : ‘ : 834 ae 1,288 
Lucania : : 2 : 104 “3 435 
Calabria : ; ‘ P 391 88 953 
Sicily . : 2 ; : 1,965 | 1,402 1,988 
Sardinia ; ! , : 200 | = 424 








ITALY ; , , : 40,601 | 18,269 26,658 
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INSURANCE 


INSURANCE is of two types. (a) Various forms of compulsory social 
insurance are administered by the State through the Istituto nazionale 
fascista della Previdenza sociale (II, p. 426). This deals with disability 
and old age, unemployment, tuberculosis, maternity and family allow- 
ances, industrial diseases, industrial accidents, and insurance of 
seamen. (b) Other types of commercial insurance are provided (1938) 
by 66 joint-stock, 6 co-operative, and 16 mutual companies, together 
with 34 foreign companies, and one para-statal institution (Istituto 
nazionale delle Assicurazioni) which deals mainly with life insurance. 
The following total premiums were paid in 1937 under each of the 
different branches open to private insurance: | 





Thousand lire 

Life : 2 2 . 2 971,783 
Air : 3 ‘ ; : 10,481 
Motor-car : : ? : 23,013 
Livestock ; : : ; 4,976 
Burglary . ; 5 : 22,848 
Hail a : : ; 5 147,482 
Fire : ; ; : ‘ 299,049 
Accident. : ‘ : ; 156,937 
Sickness ‘ : ; . 810 
Civil liability . ; . 5 139,966 
Transport : : ; . 203,023 
Other kinds. . ; Fa Ne 13,905 

1,994,803 


Among the most important companies are: 


Assicurazioni generali (1831). Trieste, Rome, Venice. Life, fire, 
burglary, and marine. 

Compagnia Assicurazioni di Milano (1825). Milan. Fire, life, 
and accident. 

Consorziale Societa Italiana di Riassicurazione (1918). Milan. 
Reinsurance. : 

L’Assicuratrice Italiana. Milan. All classes. 

‘La Fondiaria’ Compagnia Italiana di Assicurazioni contro |’In- 
cendio (1879). Florence. Fire, burglary, &c. 

Riunione Adriatica di Sicurta (1838). ‘Trieste. Life, fire, accident, 
and marine. 

Societa reale mutua di Assicurazioni (1828). ‘Turin. All classes. 












le: P iietiess 
7 Sisetetn- 
¢ 7 Je é Ofs 4a be biel ‘ 
ees | he 
: b ea i. DAP F 
i a fe = N ue ’ 


oe 6 pharertigtt A: 


a 


¢ 
rs | 


7 — 
a hs ‘ * Te 
o* Lom ue ay 
: \e 
+ hy reds 


vie? Me 


4, mn) 
Loy is ¥ is BS eae 







' » i = 
are 9 


— ¥ 
a ze wer aon? wits 4 we cae Ag Soil 


sat mn 


pe 


ni 


i a 
: ; 
es 

= 
i os 
1 7 7 y 





H 
eoene A) ay é 
_ >. 7 i : 7 > *, ‘ 7 Z ™ A ys a, af v 
7 ’ Ba ae ‘ , ae 
Has oe ; } hel st “wie ., as iy va it AY e eC 
“< ape i eat an 2 a a : (G . we pes 
no > — aap! EMA wh” - “, ta ts : 
ry ee roel Py j 
yer , ath f y <> ¥, Le 
5) i. Ted ; er, J ave> ae | 
- evita A, f k 
I 
aoe r 
bch, Lar 
te * : = 
, = 
; it 
® } 
re 
r 
ire ks 
bis 
- ; 
im! } ro 
f at 
of 
' 


ato of 7 
ok <a" oF aL 
Vi 
PP ar > . : Te 
: : ld oy 2 ¢ 
‘Ade : - ar ie SS : 
& : an Re + 5 -_ 4 : Ab 
ly i Te hi b: ' ; . ; | ' 7 
a in wt) U, n eh Lee Patt tee A : a : 


ee iy 





a? 7: 
Party Hpbett ia 4 


adap) re peur a-h ef ir-— at s om 
s 


Mites wow 53.30%, 


a a mLiAX pet) wel 


“gd pe PITY, i 

















°Virunum 





Augusta 


Praetoria oe igie: 


(Laibach) 


JES Ke Patavium (Padua) 
& wea ‘ 
nonia (Bologna) 4 i 


Bo X Ravenna 
qluna a a 
oa Ariminium 
\Z /Florentia een Fortunae 

















Pisaet )y 





Olbia (Terranova) i 
4) 








ers 
Ap]: 
Sliany) 
Mes. 
Panhormus a, 
(Palermo) 
Miles 
40 Oo 40 80 120 160 
eS — —————— 








Fig. 61. Roman roads 






Beneventum 
Potentia» 







Hydruntum 


Y// Me 
Ke» “aPontum -) (Otranto) 
2Clea 


CHAPTER XX 
COMMUNICATIONS 


ROADS 
Mstory 


HE system of roads built by the Romans during the latter part of 
Tine Republic and the early Empire is the foundation of the present 
Italian road system. Compared with other countries, such as Spain 
or England, the Roman roads in Italy had a longer history, developing 
with the spread of Roman influence through the Peninsula (II, p. 11) 
and then beyond the Alps, and enduring after the barbarian invasions. 

These embanked, engineered, and paved highways were the nerves 
of the Roman administration and have been the admiration of 
posterity. Among the monuments left by the Romans they are some 
of the most important, for they have been in continuous use down to 
the Middle Ages and many are still used in our own day. ‘Two most 
striking characteristics of the Roman road, both of which are some- 
times exaggerated, are its careful, even elaborate, construction and 
its directness. ‘The roads were often built straight over minor relief 
features, but were inevitably modified to suit steep slopes, and the 
general layout of their courses shows adaptation to the major features 
of the relief. The Via Latina, for example, followed the Latin valley, 
and the roads among the Alps followed the twists of the valley 
floor just as do their modern successors. Compared with most 
modern roads, however, the average Roman road is remarkably 
direct in fairly open country. The elaborateness of construction also 
varied. The great viae publicae or praetoriae, the state highways join- 
ing Rome to all the important towns and cities in the Empire, were 
vital pieces of administrative equipment without which the Empire 
could not have existed, and the care lavished on them is not surprising. 
They were from 8 to 15 feet wide and built on a foundation of up to 
four layers of rough stones and gravel of different sizes, and finally 
paved (munitae) with blocks of stone. There were many miles of 
other roads, either simple beaten tracks (viae terrenae) or surfaced 
only with gravel (glareatae). Along the principal roads stations 
(mansiones) were built at intervals of a day’s journey (about 20 miles), 
and at shorter intervals other establishments (mutationes) where 
changes of horses were available. The construction and upkeep of 
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the main roads was a state responsibility and was administered by 
central officials. (Plate 68.) 

The Roman system of main roads (Fig. 61) has many similarities 
with the present road network. Many modern roads, such as much 
of the present Via Emilia and Via Appia, are on the same sites, and 
many more follow the same general course as the ancient roads. The 
chief differences from the present-day system lie in the greater 
number of modern roads, particularly in the mountainous districts 
of the Northern Apennines, the Alps, and northern Sicily. The 
Roman network centred more exclusively than the present system on 
Rome itself, but there were then, as now, other important centres 
in Campania and the Northern Plain. The most important of the 
roads were those linking Rome to these other centres: i.e. the Via 
Appia and Via Latina to Campania, and the Via Flaminia and its 
continuation the Via Aemilia, forming practically the only direct 
route to the Northern Plain. Roads were built through most of the 
main passes of the Southern and of the Central Apennines, but the 
Northern Apennines were apparently not crossed by any main road 
(except possibly from Florence to Faenza) east of the Giovi pass. In 
the Alps the Romans were familiar with 16 out of the 22 major 
passes in use to-day, and a few of the large number of secondary 
ones as well. Before the Empire there were roads over the Little 
St. Bernard and Monginevro passes. Augustus, who greatly extended 
and improved the road system, constructed the Riviera road (Via 
Julia Augusta), the Maloia—Julier road, the Verona—Trento section 
of the Brenner road, the M. Croce (Plécken) road, and the road 
(Via Postumia) to Laibach over the Selva del Piro plateau. Although 
Strabo, writing about the end of Augustus’ time, says that only the 
Little St. Bernard and the Piro plateau roads were fit for wagons, in 
course of time several other passes were opened for wheeled traffic. 

There was little development of the roads after the decline of the 
Roman Empire until the nineteenth century. The long series of 
wars and invasions and the lack of any settled administration of 
large areas militated against the extension of the Roman system, 
which was already remarkably adequate, and even against the repair 
and upkeep of existing roads. During the Middle Ages the Ligurian 
coast road fell into disuse, and, at the same time, the trans-Apennine 
routes between Florence and the Northern Plain, particularly the 
routes by the Casaglia pass and Marradi to Faenza, and by Pistoia 
and the Reno valley to Bologna, grew into greater importance with 
the rise of the city-states of the Northern Plain and Tuscany. Other 
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principal changes were in the Alpine routes. The Tenda pass 
was probably opened up. ‘The Monginevro pass suffered from 
the competition of the sea-route and from the increasing use of the 
Moncenisio road which started sometime before the year 7oo. The 
Little St. Bernard, one of the most important of Roman passes, 
also declined as a result of the competition of the Moncenisio. The 
Great St. Bernard, giving more direct access to the upper Rhéne 
valley and Geneva, became one of the most important of all the 
passes, although it was not an easy one to cross. The Simplon 
remained of little account. The most striking change in Alpine 
routes after Roman times was the opening of the St. Gotthard route 
by the building of the Schaumbriick in the gorge of the Reuss about 
the year 1225. This road offered a far more direct connexion between 
Milan and Basel—the central Northern Plain and the middle Rhine 
valley—than any previous route. Before this change the Lukmanier, 
which was not used by the Romans, and the Septimer were the most 
popular passes of the Central Alps. The latter has nowadays com- 
pletely fallen out of use and is not crossed by any road. Its place is 
taken by the Maloia and Julier, and by the Spliigen and other passes 
to the west. In the Eastern Alps the Brenner pass, as in modern 
times, was the principal medieval route, and next in importance 
~ came the Pontebba and the Piro plateau routes. 

Since the medieval period the most important changes have 
probably been the construction of carriage roads in the Alps. Roman 
wagon roads had existed over some of the passes, but in the Middle 
Ages the roads over the passes were merely bridle-tracks. ‘The 
change began with the construction of a wagon road over the 
Brenner in 1772. Napoleon gave.a great impetus to road building in 
the Alps, mainly in the Western Alps. Between 1800 and 1810 he 
ordered military highways to be built over the Monginevro, Mon- 
cenisio, and Simplon passes, and rebuilt the Ligurian coast road. He 
started roads over the Maddalena (Col de Larche) and S. Maria 
passes which were completed after his time. By 1830 many other 
wagon roads had been constructed, including the St. Gotthard, 
S. Bernardino, Spliigen, and Julier roads. The Lukmanier road was 
not built till 1877. After the 1830’s until the advent of the motor-car 
attention was largely diverted, both in the Alps and in other parts of 
the country, from the construction of roads to railways. By 1928 the 
road system of the country had become quite inadequate for the new 
demands of modern traffic, but has in general since then been 
successively improved and brought into fairly good condition. 
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Since 1932 the central road department (p. 381) has concentrated 
principally on the improvement of existing roads rather than the 
construction of new ones, although a new route over the Apennines 
(Chiavari—Piacenza), the Ionian coastal road along the east side of 
Calabria, and the road on the east side of Lake Garda are examples 
of new construction or thorough reconstruction (Plate 69). In many 
parts of the south of Italy, for example, there were no bridges across 
many of the torrent beds, and traffic would be held up while these 
were in flood. Bridges have now been built on most of the main 
roads. [he most spectacular pieces of new road construction in the 
country, however, have undoubtedly been the great new motor 
highways (autostrade; p. 381; Plates 70-72, 107). 


Administration and Classification 


Under the system which existed before 1923 the roads were 
divided into three categories, under the control and care of the State, 
the provinces, and the communes respectively. The state roads, the 
cost of which alone was borne by the central government, consisted 
of four types: military roads (mostly in the north, near the frontier); 
roads between the great cities or between them and the ports; roads 
connecting with the trunk roads of neighbouring states; and, finally, 
the major roads across the Alps and Apennines. ‘The total length of 
state roads in 1911 was only 5,150 miles, so that the bulk of the 
burden of road upkeep fell on the provinces and communes, which 
received little financial aid from the central government. It is not 
surprising that for lack of funds the roads were not improved. 
Provincial were distinguished from communal roads in the same sort 
of way. Both provincial and state roads where actually passing 
through the built-up area of a town or village became the respon- 
sibility of the appropriate commune. 

In 1923 considerable changes were made in the system, and large 
contributions from the state budget were made for the upkeep of the 
more important of the provincial roads, which were constituted into 
a new and distinct category of roads. In 1928, however, the Italian 
road system was still in poor condition and notoriously unfit for 
modern traffic. In that year the system was again reorganized. The 
class of state roads was largely extended to include any roads which 
were named in an official catalogue made by the central government. 
The effect of this change was that in 1938 the length of state roads 
had increased to about 13,000 miles. The provinces were thus 
relieved of the responsibility for many miles of road. At the same 





Piate 68. Roman bridge over the F. Nera near Narm. This 1s the site of a bridge on 
the new section of road 3-bis 
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PLATE 69. Tunnels on the new road along the east shore of Lake Garda 





Pate 70. Milan—Lakes autostrada: junction of the Como and Varese branches 





PLate 71. Genca—Serravalle autostrada: spiral approach to Genoa terminus 
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time a permanent commission, the Azzenda autonoma statale della 
Strada, was created to maintain the state roads, to construct new 
roads, and to supervise the new autostrade. ‘The Azienda statale is 
presided over by the Minister of Public Works, but is more or less 
independent of the ministry. It is composed of a central admini- 
strative council, a director-general, and fifteen (increased to 17 in 
1940) compartmental offices which are the executive departments. 
The road compartments (Table I)! do not coincide with the normal 
administrative compartments (II, p. 403). 

Even after the 1928 changes the state roads still formed a small 
proportion of the whole. About the end of 1940 the total length of 
roads was 126,750 miles, including 28,900 miles of provincial roads, 
78,800 miles of communal roads, 5,800 miles of roads belonging to 
industrial firms, &c., and 317 miles of special motor highways 
(autostrade). The total length of road in Italy gives an average of 
1:06 miles per square mile of country and of 1 mile of road for every 
335 persons. By comparison Great Britain has 2-02 miles of road 
per square mile, and 1 mile of road for every 256 persons. France 
has 1:37 miles per square mile, and 1 mile to every 107 persons. 

The provincial and communal roads are the responsibility of the 
_ provinces and communes respectively, but the State may make 
contributions or loans for their construction or upkeep. The cost of 
upkeep and construction of roads is largely met by taxes on road 
users. The income of the Azienda statale is derived from licences 
and taxes on motor vehicles, certain rents, payments for improve- 
ments consequent upon public road works, contributions by road- 
using firms, and an annual contribution from central government 
funds. Some of these sources of income are shared between the 
Azienda statale, the provinces, and the communes. A tax on vehicles 
other than motor vehicles goes to the communes. 

The roads are now classified into five grades, the network of the first 
three types being shown in Fig. 64. 

Autostrade, which have been copied on a much larger scale in the 
well-known autobahnen in Germany, were built, owned, and 
operated in Italy not by the State but by private companies. The 
companies were supported by guarantees from public authorities in 
return for which the roads were to lapse without charge to the State 
at the expiry of the concessions after 50 years. ‘The revenue of the 
companies is derived from tolls, special services, and advertisements. 
It is not surprising that the war-time and immediately pre-war 

+ Appendix V, 
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motoring restrictions have caused all the companies to show financial 
losses on their operations. 

The purpose of the highways is to serve fast motor traffic only and 
to avoid all contact with other roads except at a restricted number 
of points of entry and departure. The first autostrada was opened 
from Milan to the lakes (Como, Varese, and Sesto Calende) in 1925. 
Now there is a through route from Turin to Brescia, and other roads 
from Venice to Padua, Novi Ligure to Genoa, Florence to the coast 
near Pisa, Rome to Ostia Lido, and Naples to Pompei (Plates 70-72). 

Strade statali (State roads) are those roads included in a catalogue 
of state roads for which the central government is responsible except 
where they pass through towns. ‘They include most of the strategic- 
ally important roads and are numbered and named. The official 
- numbers of such roads are usually given where they are mentioned 
in this book. By the end of 1938 there were 134 such roads (plus 3 
in Zara) with a total length of about 13,000 miles. The first 8 roads 
radiate from Rome (Fig. 63). Roads g to 15 are the trunk roads of 
the Northern Plain and Istria, 16 to 19 are main through routes 
running lengthwise along the Peninsula. ‘The other roads are mostly 
shorter. Roads 20 to 61 are in the Alps and Istria numbering from 
west to east, 62 to 112 in the Peninsular numbering from north to 
south, 113 to 124 (1,274 miles) are in Sicily, and 125 to 134 (894 miles) 
in Sardinia. ‘The width of these roads is usually between 1g ft. 8 in. 
(6 m.) and 26 ft. 3 in. (8 m.), but the quality of the surface varies 
greatly (Table I). In Sardinia and southern Italy there are still many ~ 
miles of water-bound macadam. 

Strade di grande Communicazione include the principal important 
provincial roads between the main centres of population. Their 
average width is between 16 ft. 5 in. (5 m.) and 19 ft. 8 in. (6 m.), but 
some may be as broad and good as some of the state roads. These last 
two grades have been grouped together as main roads. 

Secondary provincial roads normally have a width of between 
g and 16 feet, and are usually surfaced with water-bound macadam. 

Other roads include most communal roads and are of very variable 
nature. 

The better roads are surfaced with bitumen-dressed macadam, 
sometimes with concrete slabs. The autostrade are all concrete 
surfaced except the Venice—Padua stretch. A thin surface of asphalt 
is often applied to the top of the concrete. Of the state roads at the 
end of 1938, nearly 8,000 miles were macadam roads with a bitu- 
minous or other protective surface, 360 miles had special paving 
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(mostly concrete), and 4,500 miles were water-bound macadam or 
other old type roads. ‘The lower-grade roads are surfaced with 
water-bound macadam or gravel. Even the secondary roads are well 
engineered, though their surface may be poor. 
On the whole road communications are good. Many of the roads 
pass through difficult country with very abrupt relief, and, in many 
parts of the Peninsula, unstable ground. As would be expected, both 
the quality of the roads and the closeness of the network deteriorate 
from north to south. Where main roads pass through the densely 
packed towns they often narrow considerably and their surface tends 
to deteriorate. Road-metal ke are usually easily available, even 
in the Northern Plain. 


Road Vehicles 


The number of motor vehicles registered and of pedal bicycles at 
the end of 1939 is shown in Table III. The numbers are small by 
British standards, and horses and other animals are still relatively 
important. Italy on 31 December 1939 had a total of 730,476 motor 
vehicles, of which 359,974 were motor-cars and 109,579 motor 
lorries, and nearly 5 million pedal bicycles. Great Britain in August 
1938 had over 3 million motor licences current. 

The rule of the road, as on most of the Continent, is to keep to the 
right. ‘There is no absolute speed limit. Road signs as a rule follow 
international practice and are self-explanatory. 

Road accidents are few because of the small number of motor-cars. 
Of 31,265 accidents in 1938 (Great Britain, 195,644),! 9,519 were 
stated to be due to motors, 7,715 to bicycles, 1,905 to other vehicles, 
and 7,487 to pedestrians. In the same year 2,490 persons were 
_ killed and 35,880 injured. 17,000 accidents and 340 deaths occurred 
in the twenty principal cities. 


Road Services 


The public omnibus services in 1938 in each compartment are 
shown in Table II. There was a total in 1938 of 3,541 country bus 
routes covering a route mileage of 75,443, working 66 million 
vehicle-miles in the year and carrying 62 million passengers. Of 
these routes 427 (34 million vehicle-miles and 1 million passengers) 
were long-distance tourist lines, and 210 (530,000 vehicle-miles, and 
just under 1 million passengers) were seasonal services. There were 


1 Italy: 1 accident for every 23 motors; Great Britain: 1 accident for every 
I5 motors. 
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in addition to these country services 455 purely urban bus routes with 
a route mileage of 1,740 and carrying 238 million passengers in 1938.' 

The network of omnibus routes in 1937 was very irregular. As 
would be expected, the greatest length of route was in the northern 
half of the country, and the southern half and the islands had a con- 
siderably smaller mileage. ‘The closest networks were in the Piedmont 
and Lombardy plain, especially near Milan and in the ‘Tanaro 
valley, in Venezia Euganea, in Emilia to the west of Bologna, in the 
lower Arno basin, and finally and rather unexpectedly in the Adriatic 
Coastland. On the other hand, some densely populated areas like 
the plain of Campania, the Murge, and south-east Sicily had very 
few bus services. Some degree of explanation of these anomalies — 
will be found in the distribution of scattered rural settlement (Vol. IT, 
Fig. 34) and in that of country tramways (p. 428). 

The development of motor services on the roads has led, as in 
other countries, to some competition between road and rail, and as 
early as 1928, in view of the possibility of the State Railways being 
hurt, a Co-ordination Commission of railway officials and civil 
servants under the Secretary of State for Communications was set up 
to regulate possible competition. ‘The ministry of communications 
controls the operation of the State Railways and the granting of 
concessions or licences to road-using firms. In this way the road 
users can be disciplined and their services co-ordinated with the 
railway services at will. A combined time-table of train, bus, air, 
and steamer services is published. 


NORTHERN ITALY 


In the northern part of Italy the construction and plan of the roads 
is affected by three main elements in the topography. In the centre 
of northern Italy is the Northern Plain where relief presents little 
obstacle to road making, but where rivers, marshes, and an abundance 
of small watercourses may have some effect. ‘To the north and west 
of this plain are the Alps, a formidable barrier, through which roads 
can pass only by following certain valleys and passes. The courses, 
therefore, of roads and railways are usually closely parallel (Plate 74). 
To the south of the Northern Plain the lower and slenderer obstacle 
of the Apennines confines the roads to certain defined courses, though 
not always to the valleys. 


" Great Britain: Public service vehicles (rural and urban) in 1937-1938 carried 
6,828 million passengers and covered 1,478 million miles. 





PLATE 73. Gorge and basin at Sambuco in the Stura di Demonte valley 
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The Northern Plain is the principal focus of communications in 
Italy, and has a great quantity of road traffic within its boundaries. 
In addition traffic from the Plain crosses the Alps to reach important 
economic and commercial areas and centres in other countries— 
the Rhone valley in France and Switzerland, the Swiss plateau, the 
Rhine valley, Bavaria and the upper Danube valley, Vienna, the 
Drave and Save valleys in Yugoslavia leading to the lower Danube. 
An important tourist traffic, too, comes over the Alps from these 
same areas and routes. Roads, therefore, fan out northwards from 
the focus of the Plain and connect the main industrial and commercial - 
heart of Italy and her principal tourist resorts with other countries. 
The roads from the Plain to the south lead either to the Ligurian 
coast or to the important centres of the Peninsula, above all to the 
Arno and Tiber valleys and Campania. There is here no inter- 
national frontier to cross; the roads run on roughly parallel courses 
across the simple, fairly narrow barrier of the Apennines, a special 
feature of which is that it is turned by the Adriatic coastal 
route. 

The general nature of the road system constructed on this plan is 
simple. ‘There is a dense network of roads in the Plain, with east-to- 
west trunk lines near the north and south margins and in the centre, 
_ and several north-to-south transverse routes crossing the Po. The 
Po and its larger Alpine tributaries and the lagoons and marshes of 
the east are the main natural obstacles. From this nuclear network 
a series of divergent roads follow the chief Alpine valleys outwards 
to the frontier and the watershed. Only in exceptional cases and in 
the Adige basin is there good lateral connexion between these valley 
roads within the Alps themselves. For the most part they are con- 
nected with each other only by the marginal road in the Plain. 
Thirdly, from points on the southern marginal route a series of 
roads cross the Apennines; these roads, too, are rarely inter- 
connected within the mountains. 


The Alps (Vables 4-6) 

The roads are mostly simple offshoots from the main sub-Alpine 
routes from Cuneo to Gorizia. Only where the Italian part of the 
range is widest, in the Oglio, Adige, and Piave basins, and in the 
morainic foothills between Lake Orta and Lake Como, is there any 
network of roads. Such offshoots and the trunk lines of the two 
more integrated networks include both important international high- 
ways and comparatively unimportant culs-de-sac, The international 


A 6000 Cc 


386 COMMUNICATIONS 


routes, all of which are state roads, have been chiefly used by tourist 
rather than commercial traffic, but have also considerable strategic 
importance. A number of the more adventurous, including the 
Stelvio route, the highest motor-road in the Alps, were built for — 
military reasons before the War of 1914-1918. Nowhere in the Alps, 
however, is the pattern of main roads at all closely woven, except 
in the Dolomites, where the tourist trafic is of quite exceptional 
importance, and where the military preparations of the Austrians 
and Italians opened up the whole area to motor traffic (Plate 76). 

All the important roads in the Alps follow the valleys and are 
closely confined to them. The glaciated valleys of the Alps have 
certain common characteristics (I, p. 38) which greatly affect road 
construction. Their profile is ‘commonly step-like, and they contain 
a series of fairly open, flat basins, connected by wild and narrow 
gorges cut through the rocky steps separating these basins. Passage 
through the open basin is easy, but to get from one basin to the next 
the road has to pass through a narrow rocky defile and at the same 
time to climb steeply (Plates 73, 77). Similar difficulties often face 
roads entering tributary valleys from the main valleys. Some such 
comparatively narrow reaches characterize all the valleys, and the 
most important have been named in Tables 4-6. The road, for 
example, following the F. Dora Baltea has to pass such obstacles 
south of Carema, north of Donnaz (guarded by the fortress of Bard; 
road carried on arches; remains of Roman road-cutting), at Mongiove, 
at Villanova Baltea, west of Liverogne (Gorge du Pierre Taillée; 
Roman cutting; tunnel), beyond Pré S. Didier (9g hairpin bends; 
2 tunnels; road above gorge), before La Thuile (Gola di Pont 
Taillaud; many avalanches), and near Pont Serrand (5 bends each 
above and below). The summit of the Little St. Bernard pass itself 
presents no obstacle. ‘The passes themselves are of three main types. 
Sometimes the deep valley-troughs end abruptly and the final climb 
to the pass is steep with many zigzags, as at the Great St. Bernard 
or the Spliigen. In other places the summit is in a comparatively 
broad open valley with no great gradients, as at the Maddalena, 
Little St. Bernard, or Predil passes (Plate 78). Finally, some passes, 
in particular the Dobbiaco and the Camporosso, are merely low water- 
sheds in great continuous valleys, and not passes as these are usually 
understood. 

Sometimes, especially on the roads to the passes of the two last 
kinds, the narrowness and difficulty of the valley gorges through 
which the road had in places to be cut in the rock of the valley-wall, 
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rather than the steepness or height of the pass, have proved the 
principal obstacles to road building; e.g. the St. Gotthard route on 
which, as is well known, the gorge of the Reuss was the real barrier, 
or the Brenner route, where the chief difficulties were the narrowness 
of the Val Lagarina above Verona, and of the Isarco valley between 
Bolzano and Chiusa (Plate 79). 

All the usual features of mountain roads are present on those of 
the Italian Alps. The main roads over the passes and many of the 
other roads are well engineered. Steep ascents, with many hairpin 
bends, are frequent, especially on the final ascents to the passes, 
e.g. Great St. Bernard, Stelvio, and Spliigen. Stiff gradients, short 
tunnels, and trouble from rockfalls and avalanches, as well as blockage 
by heavy snowfall and drifts, are common. Roads have often been 
cut in the rock in defiles or in climbing across steep hill-sides, or are 
supported on masonry arches and retaining walls. Few of the 
Alpine passes carry heavy traffic (Fig. 62), but many of the valley 
roads, particularly the Adige valley, and those near Aosta, Sondrio, 
and Postumia, are well used. 

The Western Alps. 'These present a very high but comparatively 
simple barrier, through which a number of passages are cut by 
valleys radiating from the plain of Piedmont, and principally from 
_ the centres of Cuneo and Turin. The Maritime Alps, however, 
unlike the rest of this portion of the chain, are comparatively low, 
and are crossed by roads leading to the Riviera at Savona, 
Finale, Albenga, and Imperia (Plate 80). The truly Alpine road 
system lies west and north of the Tenda pass. There are seven great 
roads crossing the watershed and the frontier at wide intervals, 
and apart from these seven there are only a few main and second- 
class roads penetrating up the valleys. ‘The mountains between the 
Maira and the Chisone valleys, and the Gran Paradiso massif with its 
National Park, are poorly served. There is no linking up of the valley 
routes within the Alps, except for some minor roads among the Turin 
and Biella foothills, and for the connexion of the Chisone valley route 
with the Dora Riparia over the Sestriere pass.' Five of the frontier 
passes are between 6,000 and 7,000 feet, only the two Saint Bernard 
passes exceeding 7,000 feet. All are closed in winter except for the 
Monginevro and its satellite Sestriere, which are only temporarily 
blocked, and the Tenda, where the tunnel saves some 2,000 feet of 
height and is always open. The northern limb of the Western Alps 


* ‘These two valleys are also linked by a very minor but formerly strategically 
important road over the Finestre pass (7,139 ft.) connecting Susa and Fenestrelle. 
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contains the highest part of the whole range and presents one of the 
biggest and most continuous barriers. his is not crossed by any 
road between the Great St. Bernard and the Simplon, which is really 
the first of a series of passes in the Central Alps. Another con- 
siderable barrier in this western part of the range is between the 
Maddalena and Monginevro passes. 

The simplicity of the road system and its interconnexion only on 
the margin of the Plain induce an absence of i important route centres. 
Susa, at the junction of the Moncenisio and Monginevro roads, and 
Aosta, at that of the Little and Great St. Bernard roads, are the only 
two of any significance (Plate 81). 

The Central Alps. The southern slopes of the Central Alps are 
wider than those of the Western, and there are natural lateral passage- 
ways within the mountains. There are considerable differences 
between the two halves of the Central Alps east and west of Lake 
Como. In the western part the frontier is well south of the watershed 
so that the main passes are in Switzerland. In this region there are 
natural links near the heads of the lakes between Orta and Como. 
The connexions on the northern shore of Lake Maggiore, and par- » 
ticularly at Bellinzona, are, however, outside Italy. East of Lake 
Como nearly the whole of the southern slope is again Italian, and 
here the great lateral valley of the Adda (Valtellina) and its smaller 
neighbours, the upper Val Camonica, the Val di Sole, and Val 
Venosta, enable a connecting link, and even two links, to be made 
within the Alps between the various north-bound valley-routes. Thus 
there is a great, practically straight, through route from the head 
of Lake Como over the Aprica, Tonale, and Mendola passes to 
Bolzano. Farther north the same Adda valley is connected over the 
Stelvio with the Val Venosta, and so with Merano and Bolzano. 'To 
the south of the first of these routes is the mass of the Lombardy and 
Judicarian Alps, penetrated only by secondary roads from the south, 
and by main roads along the Oglio and Judicarian valleys, and 
along the shores of Lake Garda (Plate 69). These are to a certain 
extent interconnected by secondary roads east of the Valle Seriana, 
and especially in the Judicarian Alps. ‘There are two important 
links connecting the Judicarian, Sarca (Garda), and Adige valleys: 
from Lake Idro through the Val di Ledro to Riva on Lake Garda and 
thence by the Loppio depression to Rovereto; and from Tione di 
Trento past Stennico and Vezzano to Trento. The valley routes 
of the Lombardy Alps, on the other hand, have little interconnexion, 
but in the region of the morainic hills and dissected mountain masses 
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Prats 78. An Alpine through-valley: view over the Predil and Nevea passes into 
the Raccolana valley; M. Canin on left 





PLATE 79. Road 12: Ponte all’ Isarco 
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between Lakes Orta and Como there is a close network of roads of all 
classes. 

The plan of the road system is thus less simple than in the Western 
Alps. Over the whole distance between the Simplon and the Resia 
passes the frontier is on the average south of the watershed and the 
majority of the passes with varying lengths of their approaches are in 
Switzerland. East of the Resia the frontier and the watershed once. 
more coincide. Ignoring the frontier for the time being, it is con- 
venient to divide the road system into two parts. ‘To the west of Lake 
Como and the Maloia pass there is a fan-like system of roads leading 
to the six main passes and converging southward on three main routes, 
which all in turn lead to Milan. In the east, between Lake Como and 
the Adige, the radial pattern is replaced by one more like a gridiron, 
as described above, with five main routes leading from different points 
on the edge of the Plain to join the great Valtellina—Val di Sole trough, 
and from that trough another series of routes leading north to the 
passes between the Spliigen (Plate 82) and the Brenner. ‘These last 
roads are again crossed by the west-to-east Adda—Stelvio—Val Venosta 
line and in Switzerland by the Maloia—Engadine route. There is 
thus no natural concentration of these eastern routes at any one 
point in the Plain, like Milan, ‘Turin, or Cuneo farther west, but Ber- 
gamo, Brescia, and Verona all stand on the edge of the mountains at 
the starting-point of one of these valley routes. On the other hand, 
throughout the Central Alps there are more important route centres 
within the mountains than in the Western Alps. Some of these, like 
Bellinzona, are in Switzerland, but Gravellona near Lake Maggiore, 
Colico on Lake Como, Chiavenna, Tirano, Rovereto, Trento, Bol- 
zano, Merano, and Bressanone are all worthy of mention. 

Seven out of the ten passes over the principal watershed are in 
Switzerland, but the width and complication of the range allow the 
existence of a series of subsidiary passes linking the various Italian 
valleys. Some of these are of considerable importance, particularly 
the Aprica, Tonale, Mendola, M. Giovo, and Stelvio. The principal 
passes have a rather greater average height than those of the Western 
Alps, being all over 6,000 feet (the Maloia is 5,954 ft.), except the 
two easternmost, the Resia and the Brenner, which are just under 
5,000 feet. The S. Maria pass, the highest of all, although on the 
frontier is not on the watershed and has to be used in conjunction 
with the Ofen pass in Switzerland. The Maloia, too, leads only to 
the inaccessible Engadine and is usually crossed on the way to the 
Julier, which lies north of the watershed. All these passes are 
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regularly blocked by snow in winter, except for the Maloia—Julier, 
the Ofen, the Resia, and the Brenner, which are usually kept open 
except for temporary blocks. The Brenner is rarely closed. 

The subsidiary passes vary greatly in height. There are low sills 
like that linking the Valle Cavallina with the Val Camonica (1,188 ft.), 
which scarcely deserves the name of pass, and even among the more 
important passes there is a range from the Aprica (3,874 ft.) to the 
Stelvio (9,048), crossed by a remarkable motor-road, the highest in 
the Alps. The Aprica, Mendola, and even the Tonale passes are 
only intermittently blocked by snow, but the Stelvio is closed from 
October to June and the M. Giovo from November to May 
(Plate 76). 

The Brenner route at the meeting of the Central and Eastern Alps 
is important not only for providing a practicable direct route from 
the Italian plain to Bavaria, from Venice to Augsburg and Munich, 
but also because, except for its subsidiary the Resia, it is the first pass 
east of the Tenda tunnel to be considerably lower than the rest. It 
is 1,500 feet lower than the Maloia, which is itself the lowest of the 
other Central and Western passes; hence, in part, its freedom from 
snow. ‘The Brenner is approached from the Italian side by a remark- 
ably direct valley route, and is served by a whole system of branch 
roads and passes, feeders and distributaries. Over the Brenner was 
constructed in 1772 the first modern carriage road across the main 
range of the Alps, and also the first railway. ‘The whole system of 
roads has a long history and has been continuously used since 
Roman times. Fig.63 shows the system of routes serving the Brenner. 
Lake Garda and the Loppio depression, the Judicarian valleys, and 
the Val Camonica and Val di Sole are western alternatives to the Adige 
valley. On the east there are the Piano di Fugazza route and the 
more important Val Sugana route, both connecting more directly 
with Venice than that by Verona. Farther north the Resia on the 
west and the Dobbiaco on the east are alternative passes from 
the same system of approaches, whilst the M. Giovo route via 
Merano provides an alternative to the difficult passage of the Isarco 
gorge (Plate 79). 

The Brenner pass has great historical importance as the easiest 
and most used Alpine pass; its only direct competitor is a combina- 
tion of the Ampezzo and Dobbiaco passes, a route encouraged in the 
days of Venetian power because it lay on Venetian rather than 
Tyrolean territory. On the Austrian side the Brenner gives access to 
Innsbruck and either Vienna by the Inn valley or Bavaria by the 
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Scharnitz pass. The subsidiary Resia pass, in conjunction with the 
Arlberg, is approached by the same route as far as Bolzano, and leads 
to the Rhine valley and Constance (Plate 83). 
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Fic. 63. The Brenner system of roads 


The Eastern Alps. East of the Brenner the Alps gradually become 
a much lower, although a broader barrier, and finally merge into the 
wild limestone plateaux of Istria and Dalmatia. They are divisible 
into three parts: between the Brenner and Dobbiaco they form an 
unpenetrated and lofty barrier, south of which is the broad mass of 
the Dolomites; between Dobbiaco and Tarvisio they present the 
simple narrow wall of the Carnic Alps; and south of Tarvisio, the 
roads, east to west rather than north to south in direction, penetrate 
into the longitudinal valleys leading out into the Danubian plain. 
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In the Dolomites and Venetian Alps there is a good network of 
routes criss-crossing the mountain area. ‘Two main north-to-south 
roads along the Adige and Piave valleys are linked by three cross 
routes, one by the Val Sugana and the Belluno basin, one in the north 
along the Rienza valley (Pusteria), and one mountain road (48) through 
the heart of the Dolomites (I, Plate 82). ‘These three routes are con- 
nected by numerous other north-to-south roads. North of the Rienza 
valley. there are no roads across the watershed, but eastwards this 
valley opens over the low sill of the Dobbiaco pass (I, Plate 83) into 
the Drave valley and Austria. 

The road network of the Carnic Alps is simple and consists of one 
north-to-south route up the Tagliamento valley to M. Croce di Carnia, 
the sole pass in the range, and one west-to-east longitudinal route 
linking the Piave valley and the Dolomite system with the M. Croce 
route and thence eastward through the Val Canale (Plate 84) and 
the low Pontebba pass (2,664 ft.) to Tarvisio and the eastward- 
flowing Gail and Save. In the extreme east of the Carnic Alps the 
Predil road is an alternative approach to ‘Tarvisio, more direct from 
Udine and Trieste (Plate 78). 

The roads of the Julian Alps run east to west. In the north, apart 
from the Predil and three secondary roads, there is an absence of 
crossings although the mountains are no great physical barrier. In 
the south, too, although minor roads cross the mountains, there is no 
good road across the M. Nevoso plateau. But in the small interval 
between these two deserted regions there are no less than three main 
roads across the comparatively low, waterless plateaux, two over the 
Piro plateau, and two more uniting into one through the Postumia 
Gate. All these routes are alternative approaches to Ljubljana 
(Laibach), where they meet. They are by far the lowest and easiest 
crossings of the whole range of the Alps, though they are not for that 
reason the most important. 

The passes of the Eastern Alps, except for the Dolomites, are 
lower than those farther west, and do not exceed a height of 4,500 feet. 
Most of the Dolomite passes except the Ampezzo, Rolle, and Costa- 
lunga are closed from November to May or June, as are the M. Croce 
di Carnia and the Predil. Precipitation is heavy, and the amount of 
traffic over these passes does not warrant great efforts to keep them 
clear by ploughing. 

While, as has been said above, the western Venetian Alps and the 
Dolomites have a remarkably good network of roads, the eastern 
Venetian Alps and the eastern Brenner Alps are very poorly served. 
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The only route centres within the mountains are small towns, such 
as Cortina d’Ampezzo, Belluno, and 'Tarvisio. 


The Northern Plain 


The network of roads in the Northern Plain is influenced in part 
by the geography of the plain itself, in particular by the distribu- 
tion of population and industries, and by the disposition of water 
obstacles, and also in part by the geography of the surrounding 
mountains, particularly by the location and direction of the natural 
routes through these mountains. 

All over the plain, except in the marsh and lagoon areas of the 
east, the network of roads is close compared with the rest of the 
country. ‘There is in many parts a great wealth of minor roads. The 
closeness of the network is greatest in the central district of eastern 
Piedmont and western Lombardy, where agriculture is most intensive 
and industry most concentrated. The area between Milan and the 
lakes and the Biella districts are particularly noteworthy within this 
broader region. On the other hand, the delta and lagoon region 
and the western part of Friuli are the areas least well provided with 
roads (Plate 107). 

The chief natural obstacles are the rivers, innumerable small water- 
courses, and the marshes. In a few places the Alpine rivers, where 
they cross the gravel terraces of the high plain (I, p. 252), have cut 
steep-sided gorges through them (particularly the Adda; I, Plate 92), 
but for the most part it is their broad beds with interlacing and often 
shifting channels that constitute a barrier. The 'Tagliamento, with 
a bed as wide as 24 miles, is an extreme example of this type of 
obstacle and has only four bridges in the plain (Plate 86). The Ticino, 
though less impetuous by nature, is larger and fuller and has only 
nine bridges. The other principal river barriers on the northern side 
of the Po are the Dora Baltea (7 bridges), Sesia (6), Adda (14), 
Oglio (17), Mincio (9), Adige (12, plus 5 in Verona; Plate 87), Brenta 
(14), and Piave (4). The Po, owing to its size and the embankments 
accompanying it, is a continuous barrier all the way from Turin to the 
mouth. In this length there are 25 road bridges, of which 4 are 
combined with railway bridges (Plates 105, 106) and g are only pontoon 
bridges. ‘There are also a large number of vehicle ferries, and still 
more of passenger ferries (p. 489). ‘The importance of ferries and 
of pontoon bridges indicate what a barrier the river is. The other 
bridges are masonry or steel girder bridges of many spans and great 
length. Thus the great road and rail bridge at Ostiglia has an overall 
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length of 1,840 feet with seven spans; the width of water crossed is 
1,342 feet. South of the Po the numerous Apennine streams, though 
much smaller, are more torrential and impetuous. West of Piacenza 
the Po runs close to the southern edge of the Plain, but east of 
Piacenza the chief water obstacles are the Nure (3 bridges in the 
Plain), the Taro (4), the Parma (5, plus 5 in Parma), the Enza (5), 
the Secchia (12), the Panaro (10), the Reno (14), the Santerno (4), the 
Lamone (11), the Montone (7), and the Savio (4). Of these the ‘Taro 
and the Reno are the largest, with bridges on the Via Emilia of 18 
and 17 spans respectively (Plate 89). 

The relief modifies the road network mainly through the shape of 
the Plain (I, pp. 255-6). Notable influences of this type are: the 
projection of Monferrato north-westward from the Apennines, and 
the Tanaro valley route through this obstacle; the constriction of the 
Plain at Turin between Monferrato and the Alps; the southward 
projection of two tongues of plain, the upper Piedmont plain to 
Cuneo on the west, and the Marengo plain to Novi Ligure on the 
east of Monferrato and the Langhe; the constriction near Stradella 
between the Apennines and the Po west of Piacenza; the southward 
projection of the Mi. Lessini and their continuation in the isolated 
Mi. Berici and Euganean hills, which cut off the Venetian portion 
from the rest of the Plain and canalize east-to-west movement round 
themselves, particularly at Vicenza. 

The road plan embraces three main east-to-west routes: one in 
the north keeping fairly straight and avoiding most of the sinuosities 
of the edge of the mountains, ‘Turin—Milan—Verona—Treviso— 
Udine—Gorizia; one in the south keeping close to the Apennines, 
Alessandria—Piacenza, and thence straight to Rimini; and one in the 
middle north of the Po, Piacenza-Cremona—Mantua—Padua—Venice 
and along the coast to Trieste. In addition there are a number of 
cross routes running north to south and connecting the routes to the 
Alpine and Apennine passes with each other. The most important 
of these are from the Simplon, St. Gotthard, Spliigen, and Maloia 
passes through Novara or Milan to Genoa; from the Brenner route 
at Verona to Modena and Florence; the short continuation of the 
Via Emilia from Piacenza to the nodal centre of Milan; and the 
lowest important road-crossing of the Po at Ferrara, which connects 
Padua and the Venetian roads either with Bologna and Florence or 
with Rimini and the Adriatic coast road. A network of good main, 
secondary, and minor roads fills in the gaps between these main 
lines, and radiates especially from the larger towns. ‘The most 
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intensively used part of the network is in the north, where industrial 
towns and tourist attractions combine to cause heavy traffic. Piedmont 
and Lombardy in 1938 together possessed 35 per cent. of all the 
motor vehicles and 41 per cent. of the bicycles in the country. Here 
it was found necessary in the late twenties to add to the existing 
system the new autostrade (p. 381) which were to form a new link 
(alternative to road 11) between the main industrial towns from 
Turin to Venice, and to connect Milan with the lakes (Plates 70, 107). 

The greater part of the roads are surfaced with gravel only or with 
water-bound macadam, though most of the state roads have an 
improved surface. Local road metal is available at most points round 
the margins of the Plain, and includes stone from the rocks of the 
lower Alpine slopes and gravel from the marginal fluvio-glacial and 
fluvial deposits of the high plain. The ceppo (p. 175) of the gravel 
terraces is also useful. Only in the low plain and especially the allu- 
vial belt in the centre of the Plain, and towards the mouth of the Po, 
is road-making material absent. 


The Northern Apennines (‘Table 7) 


The Northern Apennines form a barrier between the Plain and 
all but the eastern side of the Peninsula. The important Via Flaminia 
(road 3) from Rome to Fano using the Scheggia pass is the southern- 
most Apennine crossing to have a predominantly north-to-south 
function. Those farther south, and even a few of those to the north, 
are principally connexions between the west and east sides of the 
Peninsula. ‘This barrier is a continuous one and is not separated by 
any break either from the Maritime Alps farther west or from the 
Central Apennines farther south-east. ‘The mountains are lowest 
and narrowest in the region behind Genoa, but throughout its length 
the range is comparatively simple, and most of the roads are straight, 
parallel crossings at right angles to the trend of the chain. ‘The more 
detailed structure and adaptation of the road system to it are out- 
lined in Volume I, pp. 303-5. 

The natural difficulties differ from those in the Alps, as there are 
no glaciated valleys or snowfields; the heights are much less and the 
winter cold less severe. No roads are regularly closed by snow 
although even the lower passes may be temporarily impeded. The 
principal difficulties are simply the gradients, and the instability of 
the surface, much of which is formed in rather soft rocks liable to 
rapid and destructive erosion. Landslips are the chief menace to road 
building in the whole Peninsula and in the Northern Apennines in 
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particular. Frequently in clay and sandstone regions the danger of 
landslips has forced the roads to adopt crest-line rather than valley- 
line courses (Plate 88). ‘The chief areas most subject to landslides are 
shown approximately in Volume I, Fig. 83. ‘The area west of Genoa, 
most of the ‘Tyrrhenian slope, and the region east of a line from. 
Arezzo to 8. Marino are comparatively unaffected. For the most part 
the upper basins of the streams flowing north-east are the most 
affected, but between Bologna and Rimini there is a practically 
continuous zone about 6 miles wide in the lower foothills of the 
Apennines which is liable to numerous small landslips or lame 
(I, p. 491). In this last region, however, the main river valleys are 
broad enough to be free from landslips and the main roads following 
them suffer no great damage. In the upper valleys roads are fre- 
quently compelled to follow the ridges (‘Table 7), and are continually _ 
liable to damage from instability of the surface rock. ‘The adoption 
of crest-line routes inevitably entails a road profile of great irregu- 
larity with continually changing and often steep gradients. On all 
the Apennine roads heavy gradients and highly tortuous courses are 
quite common, although the long series of hairpin bends, as on the 
Alpine passes, are rare. Except in certain limestone districts narrow 
gorges are not such important obstacles as in the Alps (‘Table 7). 
The general plan, as stated above, of the road network is simple. 
About twenty-five roughly parallel roads cross the mountains 
between the Cadibona and Scheggia passes. There is some linking 
up of neighbouring routes in the neighbourhood of the Scoffera, 
Abetone, Montecoronato, and Scheggia passes, and there are some 
cross routes joining up the main trans-Apennine routes in the foot- 
’ hills, but these are merely minor roads. The greatest number of 
roads are in the Genoa district and in the mountains east of the 
Abetone pass. A large number of minor roads serve the Emilian 
foothills and the hills between Florence and Perugia, but very few 
actually cross the watershed. ‘The worst-served region is between 
the Giovi and the Cisa passes, where, however, a new road has been 
opened up between Chiavari and Piacenza. The chief roads, offering 
the most direct routes and apparently maintained in best condition, 
are the Giovi (road 35), Cisa (62), Abetone (12), Futa (65), and- 
Scheggia (3) routes. ‘The Giovi route to Genoa has been so important 
that it was thought necessary to double it with the most recent of the 
autostrade to accommodate the heavy lorry traffic from the port 
(Plates 71, 72). Of the others the Futa road carries the heaviest traffic. 
As in the Alps, the route centres are outside the mountains. Since 





PLATE 80. Albenga—Garessio road: descent from S. Bernardo pass 
towards Garessio 





PLaTE 81. Road 25: the approach to the Moncenisio pass 





PLATE 83. Road 40 near Malles 


ROADS 397 


there is little convergence of routes on the northern side, there are 
no outstanding centres, except Bologna, at the point where the Futa 
and Reno valley routes converge, and Piacenza. On the south side 
there are naturally determined route centres at Lucca, Florence, 
Pontassieve, Arezzo, Sansepolcro, and Perugia. 


THE PENINSULA 


The roads of the Peninsula, south of the Northern Apennines, 
form a more complex pattern than those of northern Italy, because 
the elements in the relief are more complicated. The essential 
features of the pattern, a coastal route on each side of the Peninsula 
(Plates go, 91), and a few transverse links from coast to coast, are 
indeed simple enough. In addition, however, there are between 
three and five other interior longitudinal routes, more or less parallel 
with the coasts and taking advantage of the lines of interior basins 
and depressions characteristic of the Central and Southern Apen- 
nines (I, p. 311). The transverse links, too, from coast to coast, are 
not simple crossings of a single mountain range, roughly parallel 
with each other and at right angles to the longitudinal routes. The 
far less simple nature of the relief than in the Northern Apennines, 
the multiplicity of subordinate and discontinuous chains (I, Figs. 52 
and 53), the interior basins, the plateaux, and the great volcanic features 
are reflected in a road system which conforms to no definite design. 

It is convenient to deal with the Peninsula in two broad divisions.‘ 
Central Italy embraces the whole width of the Peninsula from the 
Northern Apennines as far south as Naples, Benevento, and Foggia, 
and includes the Pre-Apennines, the Central Apennines, the Adriatic 
Coastland, and most of Campania. Southern Italy includes the rest 
of the mainland, i.e. southern Campania, the Apulian Region, the 
Southern Apennines, and Calabria. 


Central Italy (‘Table 8) 


In central Italy the main chain of the Apennines is close to the 
east coast, and the west side of the country is filled with irregular 
plateaux, intervening depressions, and volcanic masses, most of them 
alined north-west to south-east. The western plateaux do not 
interpose very serious obstacles to road construction, partly because 
they are not very high, and partly because they are penetrated by 


t The Northern Apennines and Liguria have been included as part of Northern 
Italy for the present purpose. 
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depressions and basins. In the north-east the range is less broken, 
but as it gets higher and broader towards the south it becomes more 
dislocated into discontinuous blocks. All the larger Adriatic rivers 
from the Tronto southwards have cut back through the highest part 
of the range and have reached depressions in the west. These 
valleys, therefore, offer routes through the highest mountains to 
the east coast, although some of them are too narrow and rocky to be 
useful. ‘Thus the Sangro gorges, although followed by a railway, are 
avoided by the main road (84), which instead passes through the high 
Pescocostanzo basins and the tributary valley of the F. Aventino. 
‘Transverse roads have to contend with two successive barriers, for the 
western hills and plateaux (‘Tuscan uplands, north Latin hills, Alban 
hills, and Lepini mountains) have few main roads across them except 
where the broad gates between them offer easy access to the interior. 

The road system reflects these features of the relief. Roads avoid 
the high limestone mountain blocks of the Abruzzi and cross the 
northern chains only by convenient passes linking valleys on either 
side; they are attracted, on the other hand, to the more important 
intermontane basins which form small route foci, and, by using the 
valleys to pass from one basin to another, roads avoid most of the 
subordinate mountain ridges of the west. ‘The linking up of most of 
the larger basins north of Rome in the two drainage systems of the 
Arno and the Tiber, which themselves are connected through the 
flat Val di Chiana, is of great service to the roads. Only on the great 
volcanic plateaux of Latium, in the ‘Tuscan upland, and in the Molise 
in the south-east do the roads bear a different relation to the topo- 
graphy. In these places, either because the lowlands and valleys 
are marshy and deserted, or because of the danger of landslides, 
many of the roads keep to the ridges or the plateau surfaces, e.g. the 
Via Cassia (2) north of Rome as far as Acquapendente or the road (87) 
from Campobasso to Termoli. 

Among the principal natural difficulties which the roads have to 
overcome are the steep sides of some of the faulted basins, the rocky 
gorges of parts of the limestone districts, and the height and desolation 
of many of the limestone mountain blocks of the Abruzzi. The 
heights to which the main roads across the Apennines rise range from 
less than 3,000 feet on a number of roads (including 76, 77, 87, and 
go) to over 5,000 feet on the main road from Norcia to Arquata del 
Tronto or 4,728 feet on road 83. In clay and sandstone areas the 
instability of the surface and the torrential nature of the rivers are 
the main obstacles. Landslides are comparatively frequent through- 
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out the length of the Central Apennines, especially on the eastern 
slopes. ‘They are particularly common and threaten especially 
large areas'in the Molise. The ridges and plateaux of the western 
half of the Peninsula are fairly free, except for parts of the ‘Tuscan 
upland and of the volcanic plateaux of the north Latin hills. ‘The 
torrential nature of the river regimes and the danger of inundation 
of the coastal plains and of some of the valley and basin floors (e.g. 
the Val di Chiana, or the lower Tiber valley) increase southwards 
in severity and are much greater in regions of impermeable rocks 
(I, p. 51). All these menaces are connected with the heavy winter 
rains. Snow is an obstacle only on the higher mountain roads, 
particularly in the Abruzzi, where some secondary roads are regularly 
closed. Although no main roads are closed by snow, a number are 
liable at altitudes over 3,000 feet to temporary blockage between 
December and March; Aquila (2,408 ft.) has an average of 17 days 
with snowfall a year. All these special difficulties result in high 
gradients, cuttings and, more rarely, tunnels, ridge-line and very 
tortuous courses, and a quite disproportionate size and number of 
bridges, viaducts, and embankments (I, Plate 99). 

A further difficulty arises from the usual siting of central Italian 
towns and cities on rocky eminences overlooking the valleys and 
' lowlands. This greatly increases the problem of road construction, 
since the approach to such towns is necessarily difficult and the 
constriction of the site means that the streets are often far too 
narrow for the amount and nature of through traffic. On the 
other hand, the hill-top situation enables by-passes to avoid the hill 
towns and their narrow streets, e.g. at Orvieto (II, Plate 37), Acqua- 
pendente, Radicofani, and Cortona, although such by-passes have 
not always been constructed. Many roads, however, keep to the 
valleys and plains at the foot of the hills and are joined to the towns 
only by steep, winding connexions. Thus road 75 passes Assisi and 
road 5 Chieti. 

Three major centres in the west of central Italy—the lower Arno 
basin with Florence; the lower Tiber with Rome; the plain of 
Campania with Naples—together with the relief, closely determine 
the road network. Most of the main routes of central Italy connect 
these centres with each other or with points on the east coast. ‘The 
longitudinal roads interconnecting them run mostly in river valleys 
and basins along the grain of the country. Thus between the lower 
Arno and Rome there are (a) road 1 (Via Aurelia) along the margin 
of the coastal plains, (b) road 2 (Via Cassia) across the valleys and 
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ridges of the Tuscan Upland, and, thereafter, along the centre of the 
plateau surface of the north Latin hills, and (c) parts of roads 69, 71, 
and 3 following the Arno—Chiana—Tiber trough, except for the last 
stage. Between Rome and the plain of Campania there are (a) road 
7 (Via Appia) along the edge of the coastal plains, and (b) road 6 
(Via Casilina) along the Sacco—Liri valley. In addition there are 
other longitudinal routes, including important roads farther to the 
east which link up the principal Apennine basins from the upper 
Tiber valley, through the Todi or Foligno, ‘Terni, Rieti, Aquila, 
Sulmona or Fucino, and Castel di Sangro basins, and the Sannio 
depression, to the Benevento basin (3-bis, 75, and 3 in the north, 
79 from ‘Terni to Rieti, 17 or the alternative by Avezzano, and 
83 in the south). East of the watershed there are two north-to-south 
roads, one coastal, and one from Io to 20 miles inland linking the 
Apennine foot-hill towns from [esi in the north to the neighbourhood 
of Atessa in the south. 

The closeness of the road network in central Italy varies con- 
siderably, but is greatest in the ‘Tuscan and Umbrian region, in the 
Adriatic Coastland, around Rome, and in the plain of Campania. 
The number of main roads which are not state roads decreases in 
general southwards, except near Naples. Areas with few roads are 
the north Latin hills and the Ombrone valley, the Apennine core 
from the Fossato pass to the Pescara valley, the Aquila plateau, the 
Mi. Simbruini, and the Meta massif. 

The density of traffic in central Italy is in general small (Fig. 62). 
Only around Rome, Naples, and in the Arno plain is there a volume 
comparable with that in the north. In these three areas, too, are the 
only three autostrade of peninsular Italy: Rome—Lido di Roma, which 
replaces road 8 (p. 382); Naples-Pompei; and Florence—Viareggio, 
via Serravalle and Pistoia. Of the trans-Apennine roads 77 carries 
the greatest volume of trafhic, but none are important. 

The major route centres of the area have already been indicated, 
but in addition Pisa and Lucca in the lower Arno valley, Capua in 
the Campanian plain, and the towns of the interior basins and valleys 
which attract routes, such as Arezzo, Siena, Perugia or its neighbour- 
hood, Foligno, Orvieto, Terni, Rieti, Aquila, Avezzano, Castel di 
Sangro, Isernia, and Benevento (Plate 92), are worthy of mention. 


Southern Italy (‘Table 9) 


The physical nature of southern Italy markedly differs from that 
of central Italy. ‘The highest, limestone mountains are here on the 
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PLaTE 84. Road 13 in the Val Canale: Ponte di Muro railway bridge north of 
: Dogna 





Prate 85. Road 14 on the edge of the Carso between Monfalcone and Miramare 





PLaTE 86. Road 13: the Ponte della Delizia, a 40-span bridge over the 
I’. Taghamento 





PLATE 87. Road 12: the Ponte della Vittoria at Verona 
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western, not the eastern side of the Peninsula, and are backed on the 
east by a zone of clay and sandstone hills, dissected ridges and valleys, 
and plains. These in their turn are dominated from the east by the 
limestone tablelands of Apulia. Of the western mountains, those in 
the north are high but disjointed and penetrated by valleys; only the 
Pollino massif offers a compact barrier. Few roads climb to over 
3,500 feet and most keep below 3,000 feet. The southern mountains 
in Calabria differ both in material and form from any other part of 
the range, and are higher and more effective obstacles, especially the 
Sila, which is crossed by roads rising to over 6,000 feet. Here in 
Calabria gradients stiffer than in any part of the country outside the 
Alps are encountered. The faulted and block-like nature of the 
mountains of southern Italy, as in central Italy, allows comparatively 
easy passage through them. The mountain basins are here also 
linked by roads passing from one to the other, particularly road 19 
which follows a series including the Vallo di Diana, and the Lago- 
negro, Lauria, Rotonda, Campo Tenese, and Morano Calabro basins. 
East of the limestone mountains the zone of clay and sandstone hills 
of the Neapolitan and east Lucanian Apennines resembles the 
Molise (p. 398) and the 'Taranto—Tavoliere corridor (I, p. 367) in that 
surface instability is the chief obstacle to road building and main- 
’ tenance. Where the dissected surface slopes northwards to the plain 
of the ‘T'avoliere there is no natural hindrance to road communication 
except dust and the coastal swamps. Finally of the limestone table- 
lands the Murge and the Salentine peninsula are too flat, low, and 
undissected to offer many difficulties, except their scarps. The 
higher and more rugged Gargano promontory is avoided by roads, 
except for one secondary road which crosses it by a line of east-to- 
west depressions near the southern edge. 

The natural obstacles are similar to those in central Italy; there 
are heavy gradients in the west, and particularly in the Calabrian 
mountains. The streams have an exaggeratedly torrential regime, 
especially the fiumare of Calabria which are practically dry for most 
of the year, but liable to sudden, short, devastating floods at times 
during the winter (I, p. 343). To an even greater extent than in the 
rest of the country, dust due to the summer drought affects driving of 
motor vehicles, especially as the majority of the roads are not tarred. 
Landslips are a common feature of southern Italy, where the very 
seasonal rainfall favours their occurrence. They are common, how- 
ever, only in certain areas, in the eastern section of the Apennines, 
north-east of a line joining Benevento, Muro Lucano, and 'T'rebisacce 
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on the Ionian coast, in the Cilento district, in the dissected Pliocene 
tablelands of the 'Taranto—T'avoliere corridor as far east as the 
F. Bradano, and in certain areas of steep slopes and soft rocks in 
Calabria. The plain and mountains of Campania, the western, lime- 
stone part of the Southern Apeninnes, and the whole of the Gargano, 
the Murge, and the Salentine peninsula are practically immune. Snow 
is an important consideration only in the Calabrian mountain roads, 
for heavy falls are common between December and February at 
altitudes over 3,000 feet. The snowfall on the Southern Apennines 
is comparatively heavy; Potenza (2,710 ft.) has 134 days with snow- 
fall. ‘The main roads crossing the Sila are regularly closed by snow, 
but others are liable to temporary blockage. Roads in southern 
Campania and western Lucania, therefore, are valley roads, those in 
the Neapolitan and Lucanian Apennines and in the dissected table- 
lands which are drained to the gulf of ‘Taranto are often ridge roads. 
On the Apulian tablelands roads traverse the plateau surface unhin- 
dered. In Calabria they are often either coastal or scarp-foot roads 
having to cross in succession a whole series of fiumare beds filled 
with sediment. A spectacular coastal road serves the Sorrentine 
peninsula (Plate 75). 

The main centres of population and economic activity are the 
plain of Campania, eastern Apulia, and the coastal strip of Calabria. 
The principal roads connect these three. 

The road pattern dependent on these physical and economic facts 
consists of coastal routes in the east and west (although the Ionian 
coast route is still incomplete and of little economic importance), 
with a number of transverse routes, especially in Calabria and 
southern Lucania. Roads in the area draining to the gulf of ‘Taranto 
follow in a remarkable way the direction of the rivers and keep to the 
ridges between them. In the Murge district there is a noticeable 
parallelism between a coast road (16), an inland road a few miles away 
(98 and secondary roads), and a scarp-foot road (97, 99, 7). Only in 
the plain of Campania and in the Murge and the southern Salentine 
peninsula does a close network of improved roads exist. Naples, 
Foggia, and Potenza are the principal route centres although the 
last two are not in regions of dense population. Potenza dominates 
the road system of the whole surrounding region in a remarkable 
way. In the Apulian area there is no single outstanding road centre, 
but it is noticeable how in this part of Italy the habit that the whole 
population has of living in large rural towns, rather than in villages 
or scattered houses, shows itself on the map in an elaborate system 
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of radial roads and tracks emanating from each town and leading out 
into the fields (II, p. 603). 

In contrast to the dense road network of the Murge and the plain 
of Campania, Lucania is poorly provided with roads. ‘This is true 
both of the Lucanian portion of the Taranto—Tavoliere corridor and 
of the Lucanian Apennines. In both of these districts there are very 
few motor-roads apart from the main state roads. ‘The Gargano 
promontory and the ‘Tavoliere itself, in spite of its flatness, have very 
few motor-roads. 7 

Asin central Italy, many of the towns are perched on almost inacces- 
sible hill-tops, and some are by-passed by the main roads. Potenza, 
for example, is a hill-top town as well as an important road junction; 
there is a by-pass to the south of the town which keeps to the deep 
valley of the Basento, and avoids the ascent to the town itself. Even 
towns, such as those in Apulia, which are not hill-top towns, have 
often narrow and congested streets, through which the main road 
traffic has to pass. 

Southern Italy, together with Sardinia, but in contrast to Sicily, 
has benefited least by the resurfacing of the state roads carried out 
in recent years by the Azienda statale (Table 1). ‘The road com- 
partments of Calabria and of Apulia and Lucania had still (in 1938) 
1,488 miles of old, water-bound macadam surface out of a total of 
2,513 miles of state road. Except near Naples and in Apulia the 
volume of traffic on the roads is the lowest in the country. Calabria 
and Lucania have together fewer motor vehicles than any other 
single compartment except Sardinia. 


SICILY 


The layout of the roads of Sicily is not very closely affected by 
relief. The road which skirts the whole island is forced close to the 
shore along the north coast between Messina and Palermo and along 
the east coast as far south as Taormina. The northern mountain 
chain and Etna are both avoided by roads, but the limestone hills of 
western Sicily are too small and discontinuous to offer much difficulty ; 
numerous roads radiating from Palermo, for example, find their way 
between the hills surrounding the Conca d’Oro. There are few very 
heavy gradients to be overcome, but the dissected nature of the interior 
makes the roads very hilly and often tortuous (Table 10). The 
chief difficulty, however, except in the extreme west and south-east 
and along the coasts, arises from the liability to landslides in the 
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deforested sands and clays of most of the interior and south, and in 
the Mi. Nebrodi and Peloritani in the north-east. Many, but by no 
means all, of the towns have hill-top sites (Plate 93). 

In the south-east the tablelands of the Mi. Iblei are divided by 
steep-sided canyons (cave, I, p. 402) which constitute considerable 
obstacles; roads tend to avoid them by keeping parallel to the 
streams. | 

The network of roads is moderately close except in the Mi. Nebrodi 
and Peloritani. There are few outstanding route centres except 
Palermo and Catania, and to a less degree Enna and Partinico. 

Snow is responsible for the temporary blocking of two or three 
roads over the northern mountains, but the winter rains are apt to 
occasion landslides in many parts of the island. ‘The coastal roads 
suffer (especially at the foot of the Mi. Peloritani) from the large 
number of fiumare which come down from the mountains and demand 
an inordinate amount of bridging. 

The protective paving of the state roads had made good progress 
in Sicily, and by the end of 1938 all but 134 miles had been completed 
(Table I). The volume of traffic is high compared with southern 
Italy, particularly on the north and east coastal routes and in the 
mining districts of the south. 


RAILWAYS 
History 


THE development of railways in Italy has always been hindered by 
the physical features and sometimes by political considerations. ‘The 
great barrier of the Alps makes communication with the rest of Europe 
difficult, whilst the Apennines limit routes to the coasts, the more 
important valleys, and even to a few ridges. ‘he Northern Plain, 
indeed, is the only extensive area where the construction of railways 
has been relatively easy, except for the crossing of numerous rivers, 
canals, and irrigation works. Before the union of Italy in 1861 the 
division of the country into a number of separate states effectively 
hindered the development of a national railway system. Following 
the union the newly founded state attempted to weld its inheritance 
of disconnected lines into a unified whole, but in this was further 
handicapped by an inability to decide whether to adopt a state system 
or to rely on company-operated lines. This problem was, in many 
respects, economic rather than political. The Italian railway system 
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was, for reasons already suggested, not only difficult and expensive 
to construct, but costly to operate. ‘The high costs of working coupled 
with the general poverty of the country meant that there was little 
likelihood of a satisfactory financial return. At the best this led to 

government subventions for the construction and operation of lines, 
~ at the worst to ill-considered political interference. 

The first railway to be built in Italy was the line from Naples to 
Portici, 4% miles long, which was opened on 4 October 1839. This 
was the first section of a line intended to run to Nocera, with a branch 
at ‘Torre Annunziata to Castellammare di Stabia. A French engineer, 
Armand Bayard de la Vingtrie, was responsible for the construction 
of this line, which roused considerable enthusiasm amongst scientific 
and technical circles in Naples and was approved by the Government 
of the ‘T'wo Sicilies. He was, however, met with hesitancy from the 
financial circles of the country, and finally formed a company with a 
capital subscribed by foreigners, mainly French. This line became 
the nucleus of the national system of the kingdom of the Two Sicilies 
which was designed to serve the residential suburbs of Naples and 
the main garrison towns of the country. Extensions were constructed 
to Caserta and Capua, Sarno, and Avellino. The more grandiose 
schemes of linking Naples with Calabria, Lucania, and Apulia had 
made little progress by 1861, when the total length of railways in the 
state amounted to 87 miles together with 97 miles under construction. 

In the Papal States, which were not completely absorbed into the 
kingdom of Italy until 1870, the first railway was the Pio Latina 
company’s line from Rome to Ciampino and Frascati, opened in 1857. 
This was followed in 1859 by the Rome—Civitavecchia line, built by 
the Pio Centrale company. A start was made in the same year with a 
main line up the Tiber valley to link ultimately with the railway 
systems of Tuscany and northern Italy. ‘The progress of railway con- 
struction in the Papal States was slow because of the opposition of 
the popes who regarded such scientific innovations as immoral and 
smacking of nationalism. 

Tuscany’s first line was the Leopoldinian railway, opened from 
Leghorn to Pisa in 1844, and completed to Florence via Empoli in 
1848. Before the union of Italy lines had been built southwards from 
Empoli to Siena and beyond, from Leghorn south along the coast to 
join the Papal States’ system, and from Florence to Pisa through 
Pistoia and Lucca. 

The early railway history of Lombardy and Venetia is bound up 
with that of Austria until their inclusion in the Italian kingdom in 
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1859 and 1866 respectively. The first railway in Lombardy and the 
second in Italy was opened in 1840 between Milan and Monza. More 
important, however, was the incorporation in 1837 of the Lombard- 
Venetian Railway to construct a line from Milan to Venice. ‘There 
had been considerable controversy over the choice of route for this 
line, the northern route through Bergamo being rejected in favour of 
the direct route through Treviglio. The first section was opened in 
1842 between Padua and Porto Marghera, whilst the extension across 
the lagoon to Venice was not opened until 1846. In 1861 both Lom- 
bardy and Venetia had an equal length of railway, 234 miles each, 
whilst the Lombard system linked up with that of Piedmont so as to 
provide through lines between Turin, Milan, Alessandria, and Pia- 
cenza. | 

In Piedmont the first railway, from Turin to Moncalieri, was 
opened in 1848. Subsequently a railway system radiating from ‘Turin 
was developed by the Piedmont State Railway, the Vittorio Emanuele 
(Victor Emmanuel) Railway, and other private companies. The State 
Railway by 1861 linked 'Turin with Genoa vin (Hibs dale where 
one branch took off to join up with the Lombard line from Piacenza 
and the other to Lake Maggiore via Novara. At the latter place the 
main line of the Victor Emmanuel Railway from Turin to Milan was 
crossed. ‘This system also worked the line from ‘Turin alongside the 
F, Dora Riparia to Susa and a further series of lines in Savoy to the 
west of the watershed of the Western Alps. It was proposed in 1857 
to link up these two separate parts of the Victor Emmanuel system 
by constructing a tunnel under the Col de Fréjus along much the 
same route as now followed by the Mont Cenis line. Nothing, how- 
ever, came of this scheme, particularly as in 1860 Savoy was trans- 
ferred to France. Finally, in 1863, the Victor Emmanuel lines in 
Piedmont were handed over to the Piedmont State Railway and the 
Victor Emmanuel company was granted a concession for building 
lines in Calabria and Sicily. In the same year the Royal Sardinian 
Railway Company gained its concession for building a line north- 
wards from Cagliari which was eventually to reach Golfo Aranci. 
This was the longest lived of the Italian main-line companies and, 
partly by reason of its isolated position, was undisturbed from 1863 
to 1922 when it became the Cagliari division of the Italian State 
Railways. ‘The early development of railways in Piedmont was much 
in advance of any other part of the country. This was partly due to 
the influence of Cavour, who recognized the political and economic 
importance of railways. 





PLaTE 88, A ridge road at Varzi in the northern Apennines. A bridge has since 
been built over the T. Staffora in the foreground 





PuaTE 89. Via Emilia: bridge over the F. Taro 





PLATE gt. Via Aurelia: new coastal stretch at Savona 
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In 1861 the Piedmont State Railway worked 176 miles of line and 
had a further 190 miles under construction; the Victor Emmanuel 
Railway had a length of 70 miles, and the Piedmontese private rail- 
ways 185 miles working and 27 miles under construction. These 
private railways mainly consisted of a series of disconnected secondary 
lines. But what was of real importance was that the Piedmont system 
in conjunction with the Lombard and Venetian railways formed one 
continuous system serving the major centres of the Northern Plain 
and linking them with the two great ports of Genoa and Venice. 
These northern railways in 1861 had a total length of 966 miles, 
whereas the railways of the Peninsula had a length of only 361 miles. 
Thus early did the concentration of railways in northern Italy, and 
particularly in the Northern Plain, become marked: a feature which 
for both economic and physical reasons has, if anything, been accen- 
tuated with time. 

Following the union of Italy in 1861 a national railway policy could 
at last be adopted. ‘he immediate objective was to construct a net- 
work covering the whole country in order to strengthen its political 
and economic organization. The lines already constructed were to 
form the basis of the new system, which was to be expanded particu- 
larly in the areas of greatest potential traffic. The more backward 
’ regions were to be served by lines constructed by the more stable and 
larger companies with the aid of state subventions. In pursuance of 
this policy the Societa delle Strade ferrate Meridionali (Southern 
Railways) was formed in 1861 to take over and expand the railways 
south of Bologna and east of the Apennines. In 1864 the Societa delle 
Strade ferrate Romane (Roman Raiiways) was formed by the amalga- 
mation of the railways of Tuscany and of the Papal States. By the 
following year the Societa delle Strade ferrate dell’ alta Italia (Upper 
Italian Railways) had taken over the majority of the Piedmontese and 
Lombard railways, whilst the Victor Emmanuel Railway, as already 
mentioned, was operating in Calabria, mainly along the Tyrrhenian 
coast, and in Sicily. In 1865 the Southern Railways were working 
708 miles and had 179 miles under construction and 145 miles pro- 
jected. The corresponding figures for the other companies were: 
Roman Railways, 690 miles, 265 miles, 200 miles; Upper Italian 
Railways, 1,370 miles, 25 miles, 128 miles; and Victor Emmanuel 
Railway, 92 miles, 137 miles, and 655 miles. In addition there was 
a fifth major system, that of the Compagnia Reale delle Ferrovie Sarde 
(Royal Sardinian Railway), which had no lines open, but g1 miles 
under construction and 168 miles projected. 
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This early grouping scheme looked well enough on paper, but it 
was upset by the war of 1866 and financial difficulties. The Upper 
Italian and Roman Railways had to be rescued by the Government. 
The Southern rode the storm, and the Victor Emmanuel just managed 
to stay afloat. So, too, did the Royal Sardinian, after some juggling 
with its concession. These arrangements, which left the control of 
the main Italian railway system in the hands of both the State and 
private companies, continued until 1885, when at last the recom- 
mendations of a government commission for a general return to 
company operation were implemented. In that year the Italian system 
was redivided afresh and three private systems, excluding the Royal 
Sardinian, were formed. The mainland was divided longitudinally, 
in accordance with the main movement of traffic, between the Rete 
Mediterranea on the west and the Rete Adriatica on the east. The 
Rete Sicilia operated in Sicily. At the time of their formation the 
Mediterranean railways worked 2,514 miles of line made up princi- 
pally of the erstwhile Upper Italian and Roman railways; the Adriatic 
worked 2,505 miles and the Sicilian 371 miles. The Adriatic was 
operated by the existing Southern railway company, but two new com- 
panies were formed to work the others. ‘The concessions were granted 
for 60 years, divided into 20-year periods, at the end of which either 
the State or the company could cancel their agreement, subject to 2 
years’ notice. The failure of traffic to come up to expectations, the 
interference of the State in railway management (largely to protect 
its prescribed share in the traffic revenues), unsatisfactory services, 
and the bad conditions of the rolling-stock compelled both the com- 
panies and the State to cancel the contracts after the first concession 
period. In 1905 once again railways came under state management, 
save the Southern lines, which could not be taken over until 1907, 
when there were altogether 9,992 miles of line. 

The formation of the Rete statale (State Railways) did not, however, 
mean the abolition of private railways, many of which, including such 
important systems as the Strade ferrate del Mediterraneo (the Mediter- 
ranean) and the Ferrovie del Sud-Est (South-Eastern), continue in 
operation to-day (p. 421). The construction and management of rail- 
ways is considered a right belonging to the State, so that any private 
concern willing to undertake these functions must apply to the State 
in order to obtain a concession. Such concessions are according to the 
law of 12 July 1908 subject to a definite time-limit, at the expiry of 
which the lines constructed must be transferred to the State without 
any right to indemnity. Concessions nearly always comprehend state 
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participation in profits if they reach a certain amount, but generally, 
to offset this, include subventions, which may be granted either by 
the State direct or through compartments or communes. Not all 
private lines have, indeed, received subventions. ‘There are some, 
though very few and of little importance, for which concessions were 
granted without allowing any subsidy. 

In its early days the state administration came in for a great deal 
of abuse, especially from opponents of state railway ownership, 
according to whom its first act was to buy up enough uniforms of 
gorgeous hue ‘to last into the twenty-first century’. Certainly it 
remained for long years a masterpiece of inefficiency except for its 
locomotive department. It must, however, be admitted that with the 
Fascist regime there has been a tremendous improvement, although 
much of their work, such as the extension of electrification and the 
construction of the Bologna—Florence and Rome—Naples direct lines, 
is but the completion of long-standing schemes. 

By 1914 the Italian State Railways had 9,602 miles of standard- 
gauge route and 38 miles of 0-95 m. (3 ft. 12 in.) gauge. This latter 
is known as the Italian Colonial gauge, though it has been much used 
by company-owned local railways, both on the mainland and in the 
islands. By 1940 the system comprised 10,186 miles of standard- 
gauge route and 482 miles on the 0-95 m. gauge. The increase had 
been due largely to the inclusion of ex-Austrian lines in the Trentino 
and Istria and of the former Royal Sardinian Railway, and to new 
construction. 


"THE STATE RAILWAYS 


The State Railways, as the brief history of Italian railways has 
shown, dominate the railway system of the country. In 1942 their 
10,186 route-miles included a continually increasing electrified mile- 
age which amounted to 3,375 miles; they carried 122 million passengers 
and 59 million metric tons of goods. The total of passenger-kilometres 
amounted to 13,546 million and of ton-kilometres to 15,032 million. 
Passenger receipts totalled 1,893 million and goods traffic 3,285 
million lire. All this traffic was hauled by 3,945 steam and 1,602 
electric locomotives; there is a tendency for steam locomotives to 
decrease in numbers and for electric locomotives to increase. In 
addition there were 775 diesel or petrol railcars. The rolling-stock 
included 8,074 passenger coaches, 4,053 luggage and rail vans, and 
130,501 goods wagons. ‘The total number of persons employed during 
the year 1938 was 137,703. 
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Organization. ‘The organization and administration of a transport 
system on this scale afford an exceedingly complicated task. The 
State Railways are administered from headquarters in Rome by a 
Director-General (Direttore generale), who is responsible to the 
Minister of Communications (Ministro delle Comunicazion.) through 
an administrative council (consiglo di amministrazione). 'The Director- 
General is immediately assisted by fourteen Divisional Managers 
(Capt deglh Compartimenti). ‘The headquarters of the divisions are at 
Turin, Milan, Bologna, Venice, ‘Trieste, Genoa, Florence, Ancona, 
Rome, Naples, Bari, Reggio di Calabria, Palermo, and Cagliari. Each 
Divisional Manager is aided by an Operating Manager (Capo Mouwi- 
mento), a Chief Mechanical Engineer (Capo Materiale e Trazione), a 
Chief Engineer (Capo Lavort e Costruzioni), and a Commercial 
Manager (Capo del Commerciale e del Traffico). All of these officers, 
except the first, have in addition to their divisional office other offices 
and workshops where the work is of a general rather than divisional 
scope. ‘These are, therefore, controlled from Rome, as are the other 
departments, such as Accounts, Stores, and Medical. 

The operating and technical personnel is well trained, and the 
administrative staff maintains a good standard of efficiency. There 
is also a Railway Militia, a branch of the Fascist Militia (II, p. 414), 
responsible for the security of the railway system. Members of the 
Railway Militia police the trains, and also picket goods yards, tracks, 
bridges, and other railway works. 

Permanent Way and Loading Gauge. Rails are of the flat-bottomed 
section type, and their weight varies according to the classification of 
the line on which they are used. Class I lines are laid with new 
50°6 kg./m. and 46-3 kg./m. rails and class II lines with previously 
used rails of these weights. Class III lines are equipped with new 
36 kg./m. and previously used 50-6 kg./m. and 46-3 kg./m. rails, and 
class IV lines with previously used 36 kg./m. and lighter rails, and 
often with 27 kg./m. on standard-gauge private railways. Sleepers 
are mainly of creosoted wood (oak or beech), but some experimental 
sections have been laid with steel sleepers. Ballast is of broken stone, 
0°65 m. deep. Maximum permissible axle-loads on the State Railways 
range from 15 to 18 metric tons and on private railways from 
13 to 16 metric tons. On the State Railways gradients as steep 
as I in 28 occur, but even steeper gradients are found on the private 
lines. 

The loading gauge for the Italian State Railways is illustrated in 
Fig. 65. The loading gauge for standard-gauge private railways 
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varies. It generally has the same height as that of the State Railways, 
but is sometimes smaller in width. 
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Fic. 65. Italian State Railways Loading Gauge (dimensions in centimetres) 


Signalling. The signalling system on the Italian State Railways 
resembles in many respects that of Great Britain, whence the earliest 
Italian installations were derived. 

Absolute block working on the Cardani system is the standard, 
with electric staff working for single lines. The normal position of 
the Cardani block instrument is ‘line blocked’. Until recently the 
greater part of the signalling was carried out by semaphore signals 
worked hydraulically, though there have always been large numbers 
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of ordinary manual mechanical frames operating semaphore signals 
by means of double wire. Now, however, colour-light signals of the 
semi-automatic and automatic types, both continuously lighted, are 
increasingly being introduced. Another recent innovation is a special 
loop signal, ball-shaped at the end and mounted on the same spindles 
as the home signal. This loop signal when lowered (two yellow lights 
at night) indicates that a train is entering a loop and must do so at a 
speed not exceeding 30 km. per hour. On all main lines signals and 
points are interlocked, either mechanically or electrically, and left- 
hand running is standard. 

In one important respect Italian railways differ from British signal- 
ling practice and follow the Central European. This is in the use of 
the so-called ‘station block’, whereby all the movements within 
station limits, especially where there is more than one signal box, are 
brought under the control of one official who is responsible for all 
train and light-engine movements. Several types of direct-current 
control apparatus are used for this purpose. 

On some lines use is made of a form of automatic train control 
known as the Minucciani repeating system. Briefly this consists of 
varying magnetic fields set up in ramps situated on sleepers near the 
signals. These fields, varying according to the aspect of the signal, 
react on apparatus on the locomotive and give a visual and audible 
indication of the aspect of the signal to the driver. No automatic 
application of the brake takes place, and the driver is left to act on 
the warning he receives. The warning persists until cancelled by the 
driver. Any hitch or irregularity, or tampering with either track or 
locomotive equipment, produces the danger signal in the cab. 

The Bologna—Florence Dirrettissima line affords a good example 
of modern Italian signalling practice. On this line signal boxes are 
all electric and all points and signals are operated by electric motors. 
For intermediate sections automatic signals are employed and the 
whole route is track circuited. The track circuiting is so arranged 
that starting-signals cannot be pulled off until the line is clear to a 
clearance point 100 metres beyond the following intermediate auto- 
matic signal. Home and distant signals are mounted on the same 
spindles and give red, yellow, and green light indications at night. 
The back lights of the home signals show a small green light for ‘on’ 
position and a white light for any other position. For shunting move- 
ments rotating ground disk signals are used. Diagrams in the signal — 
boxes show location and aspect of track and signals. Any discordance 
between the position of a lever and the apparatus it controls is at once 
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indicated in the signal box by an audible and visual warning. Sealed 
emergency release buttons are provided in case of failure. ‘Telephones 
are installed at nearly all signals, and full telephone communication 
between all signal boxes and stations is provided. Where junction 
signals were formerly placed one above the other on one bracket, 
splitting signals are now used; i.e. they are arranged horizontally on 
the bracket. 

Level crossings are frequent. Many of them are protected by fixed 
signals worked from a signal box and mechanically interlocked with 
these signals. Those crossings which are unprotected by fixed signals 
are worked by gatemen who usually receive an audible warning when 
a train is due to approach. At these latter crossings in recent years 
key interlocking has been installed. By this system two keys—one for 
each direction—are removed from a control lock on the closed barriers 
and are inserted in a key instrument. ‘This is electrically interlocked 
with the nearest signal box through electric slots on the relative 
signals, so that the barriers must be secured before a clear signal can 
be shown for an approaching train. A key remains backlocked in the 
gatehouse instrument until released by a train actuating a rail contact, 
but the signal concerned must, of course, be at danger for the key to 
be withdrawn to unlock the barriers. Most main-line level crossings 

which are unprotected by fixed signals are probably now equipped 
with key interlocking. 

Telephone communication is good. All signal boxes are connected 
to stations as well as to each other. All running-sheds are connected 
to stations, and generating and sub-stations are linked to passenger 
stations. Ordinary morse telegraph instruments (buzzer type) are 
in use, but since 1932 telegraph (or teleprinter) machines of the 
Morkrun-Kleinschmidt type have been replacing the older instru- 
ments. A railway-operated wireless system is understood to be in 
use between railway headquarters at Rome and the various divisional 
headquarters in the country. All running-sheds, generating and 
sub-stations are connected to neighbouring stations. Generating and 
sub-stations have ordinary telephone communication between each 
other as well as high-frequency telephony. 

Electrification. 'The physical features of Italy are such that the best 
features of electric traction can be developed in many places. Long 
tunnels, in which smoke becomes a danger to trainmen, abound in 
districts with steep gradients and sharp curves; in many places single 
lines which could only be doubled at very great expense can now 
carry a greatly augmented traffic; whilst the increase in speed 
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available on up grades and the increase on down grades through the 
use of electric braking are important operating advantages of electric 
traction. On the other hand, the strategic and economic desirability 
of becoming independent of foreign fuel supplies has led to the 
electrification of lines where neither traffic nor operating conditions 
warrant. 

The first section of standard-gauge steam line to be electrified was 
the 45 miles between Milan, Varese, and Porto Ceresio. This line, 
which was equipped in rg01—1902 on the 650-volt D.C. system with 
third-rail contact, carried an important passenger traffic between the 
industrial towns of the Northern Plain and Lake Lugano. The next 
section to be converted was the Valtellina railway from Lecco to 
Collico and Sondrio, with a branch to Chiavenna, altogether 87 miles 
long. This line was electrified on the three-phase system and was the 
first high-tension railway in the world. Following on the success of 
this experiment the electrification of the State Railways was stan- 
dardized on the three-phase 163-cycle 3,700-volt system, a system 
which required two contact wires and haulage exclusively by loco- 
motives. At its greatest extent the three-phase network extended from 
Modane in France to Leghorn, via ‘Turin, Alessandria, and Genoa, 
together with the coast line from Genoa to Ventimiglia, the principal 
branches south of Turin, and the trans-Apennine route between 
Spezia and Parma. In the north there were two other three-phase 
networks, the original Valtellina lines, and the Brenner lines from 
Brenner to Trento, together with the Merano branch, at that time 
in Austria. As a result of later experience of main-line electrification 
on other systems it was decided in 1927 not to convert the whole of 
the Italian main lines to three-phase operation. Instead, the newer 
conversions in central and southern Italy have been carried out on 
the direct-current system at 3,000 volts, beginning with the Benevento 
and Foggia line. Certain of the three-phase lines have since been 
reconverted to direct-current operation, notably the Tyrrhenian coast 
line between Leghorn and Viareggio and the Brenner line. 

On 30 June 1942 the State Railways had 7,308 miles of electrified 
track with a total route-length of 3,375 miles (Figs. 67, 69-72). 
Electrification in hand amounted to 168 route-miles, including the 
lines from Milan to Domodossola (78 miles), Florence to Empoli and 
Pisa (48 miles), Ciampino to Velletri and Albano Laziale (26 miles), 
Naples to Cancello (13 miles), and Nocera (Inferiore) to Codola 
(3 miles). Of the electrified route-miles 2,339 miles are electrified 
on the 3,000-volt D.C. system, 970 miles on the three-phase system, 
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12 miles between Domodossola and Iselle on the Simplon route on 
the 15,000-volt single-phase system of the Swiss railways, 45 miles 
between Milan, Varese, and Porto Ceresio on the 650-volt D.C. 
system with third-rail contact, and g miles between Brunico and 
Campo Tures on the 800-volt D.C. system with overhead contact. 
Except for the Porto Ceresio line the method of current collection is 
by overhead catenary wires. 

As can be imagined, the extensive use of the three-phase and 
3,000-volt D.C. systems of electrification, both with overhead con- 
tact, has had decided disadvantages at those points where they happen 
to meet. At Modane, on the French frontier, the former Paris, Lyons, 
and Mediterranean Railway solved the problem by using an alterna- 
tive third-rail contact and leaving the overhead arrangements to 
Italian traction. Elsewhere neutral sections were put in, passable 
only to internal combustion units and steam locomotives. ‘Thus one 
was confronted with the quaint spectacle of an electric train coasting 
into the station with its collector bows carefully drawn down to avoid 
trouble with the wrong contact line, and, after it had come to a stand, 
of the stranded locomotive being removed from its train by a steam 
engine or by an electric locomotive working on the other system. 
A more practical arrangement has since been adopted, namely the 
provision of twin contact wires which can be switched over from three- 
phase to other systems or vice versa. ‘This is to be seen at the impor- 
tant interchange stations, notably at Chiasso, in Switzerland. Within 
Italy Viareggio and Voghera are the most important interchange 
stations. 

In addition to the electrified system of the State Railways, the 
electrified lines of privately owned railways had on 30 June 1942 a 
_route-length of 1,142 miles; the corresponding figure for surburban 
electric tramways was 1,494 miles. 

The policy of the Italian State Railways has been to obtain the 
bulk of the electricity required from independent producers through 
the grid system (p. 215), the current being conveyed from a grid 
sub-station to a railway sub-station by high-tension transmission 
lines. ‘The distribution of the electric current in the various Italian 
power stations for railway use is arranged by a central office for load 
distribution, and the system is so arranged that if one power station 
supplying any given section of line be out of commission, the load 
of that section can be taken up by other power stations. The State 
Railways transmission lines are generally of 60 kV., although some 
are of 130 kV., which appears to have been adopted as standard for 
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the future. They are made of copper wire of various gauges, the most 
common being 10 mm. in diameter. In recent years steel-cored 
aluminium wires have been used, but it is not known to what extent 
they have been found satisfactory or have been adopted. The pylons 
are usually of the ordinary built-up lattice girder type or tubular poles 
of the Mannesman type; reinforced concrete pylons have also recently 
been introduced. For insulation purposes both rigid and suspended 
insulators are used. ‘There are generally four bells per insulator for 
the rigid types, and five to seven elements for the suspended type 
according to the distance of the line from the sea. 

The remoteness of the power stations from the districts in which 
the power is used makes the sub-stations particularly important. The 
direct-current supply is transformed and rectified at numerous railway 
sub-stations, which are usually about 18 and never more than 28 miles 
apart. Most are equipped with steel tank mercury-arc rectifiers and 
only a few with motor-generator sets. As a reserve to the static 
transformer stations, and for use in emergency or breakdowns, the 
State Railways possess a number of mobile sub-stations. Each mobile 
sub-station on the direct-current lines has a 3-phase 2,250-kVA. 
oil-immersed transformer, a 2,000-kW. mercury-arc rectifier, and 
the necessary switchgear for the alternating and direct current 
sides. 

Sub-stations on A.C. lines of 3,700 volts 16% cycles are usually 
about 10 miles apart and never more than 20, even where traffic is 
light, since the power of asynchronous motors declines very rapidly 
with a drop in voltage. The sub-stations are equipped with from 
7 to g mono-phase, oil-immersed transformers, one or two of them 
being held in reserve. Their individual capacities range from 600 to 
1,750 kVA. There are three types in use: the shunt transformer; the 
series transformer; and the ‘two frequencies’ type. The latter is a 
variation of the series transformer as it can be fed by two different 
generating stations which are not connected in parallel. ‘The mobile 
A.C. sub-stations are each of 2,250 kVA. where 16% cycles current 
is stepped down from 60 to 3-7 kV. Each contains an oil-immersed 
3-phase transformer and two automatic oil switches, one of 60 kV. and 
the other of 4 kV. 

Locomotives. In 1939 the total number of locomotives belonging 
to the Italian State Railways numbered 6,430. Separate figures for 
steam, electric, normal- and narrow-gauge locomotives for that 
year are not known, but the following details are available for 


June 1938: t 
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Steam Locomotives 
Gauge 


Standard Narrow 
‘Tender locomotives 











2-coupled axles : é : : F : ; 13 

3-coupled axles , : : : . ; Pale Fa gol 

4-coupled axles : ; , : ‘ : sy E407 

5-coupled axles ; ; : ; : . ‘ eye a 
‘Total... : , ' : ; : ; hea OGs 

‘Tank locomotives 

2-coupled axles ; : : : : , : 9 ae 

3-coupled axles ; ‘ : 3 . ; a O53 107 

4-coupled axles ; ; : : : : : 197 II 

5-coupled axles ; : ; : : . : 2 
Total . : d ; , . ; : = | Or 118 
Total number of steam locomotives : : 7 ATA 118 





Of the above total, 3,681 locomotives were equipped with the Westing- 
house compressed-air brake. Most of the steam locomotives are coal 
burning. . 

_The principal types of tender locomotives are 2—8—o’s and 2—10-0’s 
for goods and mixed traffic, 2-6—2’s and 2—-8—2’s for passenger and 
mixed traffic, and 4-6—2’s for express passenger trafic. The 2-6-2 
is the most ubiquitous type, but is to a great extent replaced by 
2-8-o’s and 2—-8-—2’s on the more steeply graded lines. ‘The 4-6-2’s 
are mainly confined to express trains in the Northern Plain. 

The diameter of the driving-wheels of modern Italian locomotives 
is generally small. Except for the 6 ft. 8 in. wheels of the 4-6—2’s, 
the 6 ft. 2 in. wheels of the 2—8—2’s, and the 6 ft. of in. of the 2-6—2’s, 
the driving-wheels of the other classes vary between 4 ft. 6 in. (2—10-0) 
_and 5 ft. 4 in. (2-8-0). The heating surfaces (in sq. ft.) range between 
2,150 and 2,640 except for the 3,270 of the 2-8—2’s and 4-6-2’s. 
Boiler pressure (in lb. per sq. in.) is 170 for all classes except for the 
200 of the 4-6—2’s and 2—8—2’s. All types are two-cylinder simples, 
except for the 4-cylinder 2-8-2 compounds, are superheated, and 
equipped with either Walschaert or Caprotti valve gears. ‘The greatest 
rated tractive effort of the 2—10-0’s is 46,200 lb., of the 2-8-0’s 35,000 
Ib., of the 4-6-2’s 31,900 lb., of the 2-8—2’s 30,800 lb., and of the 
2-6-2’s 24,860 lb. ‘The maximum axle-load is 18 m. tons of the 
4—6-2’s, 17 m. tons of the 2-10-0’s and 2-8-2’s, and 16 m. tons of 
the 2—8-o’s and 2-6—2’s. The minimum radius of curves traversable 
is 70 m. (227 ft. 5 in.) for all classes except for the go m. (295 ft. 5 in.) 
or thie 4-0—-2’s. ; 

A 6000 Ee 
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Electric Locomotives 





2- or 3-coupled axles . : ; : ; 110 
4-coupled axles . ; : : ‘ ik ae 
5-coupled axles . ; ' ' , : 545 
6-coupled axles . ; Seer : ~~ 4x0 

Total number of electric locomotives . ; 4200 





The following table shows the main types of electric locomotives 
in use: 

















Total Maximum 
Locomotive Coupled | Power, Speed, weight, axle-load, 
group axles kW. miles per hour | m. tons m. tons 
16-7 cycles three-phase locomotives 
E. 550 5 1,500 17-33 64 12-0 
E. 551 5 2,000 | 17-33 75 14°0 
E552 5 1,800 10-22-33 73 14°0 
E. 554 5 2,000 | 17-33 76 14°0 
E. 428 4 3,000 60 108 20°0 
E. 431 4 2,000 25-33-50-66 92 16°5 
E432 4 2,200 25-33-50-66 93 16°8 
E. 330 3 2,000 25—-33-50-66 72 16:0 
He 338 3 2,000 25-33-50-66 go 20°0 
E, 332 3 1,800 25-33-50-66 go 20°'0 
E. 333 3 1,800 | 17-33-50 73 16:5 
E. 360 B 1,000 25-46 70 16°5 
E. 380 zB 1,000 25-46 70 16°5 
E. 390 2 1,000 15-30 70 16°5 
E. 570 5 1,800 7-33 go 15:0 
E. 470 4 1,800 25-33-50-06 92 15°0 
E. 471 4 2,000 25-33-50-66 95 16-0 
E. 472 4 2,000 | 25-33-50-66 94 16:0 
3,000-volt direct-current locomotives 
E. 326 2 2,000 Up to 50 go 18-0 
E. 625 6 1,800 Up to 33 go 15°0 
E. 626 6 2,000 Up to 55 96 15°90 
E3320 a 1,200 60 68 15°5 
BE. 321 3 1,200 60 68 55 
E. 420 ae 250% | 45 60 13°0 
E. 620 6 600 50 60 10'0 














The main locomotive repair workshops are at Genoa, Bologna, 
Rome, and Turin. 


Railcars 
Gauge 
Standard Narrow 
Steam . : ; ; 3 : 6 
Diesel and petrol . : . : 599 ” 
Electric. ; ; : : : 104. 14 


Total number of railcars ; ‘ 709 er] 
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Railcars are used in Italy for both light local traffic and for high- 
speed main-line services. For the latter in 1935 special streamlined 
three-car trains, either electric or diesel, were introduced. The 
electric trains are equipped for 3,0o00-volt D.C. traction. Each train 
forms an articulated triplet set, 206 ft. 3 in. long, seating 35 first- and 
59 second-class passengers, and weighing 82 tons. A small kitchen 
serves meals throughout the train, which is air-conditioned. Each of 
the central bogies is driven by independent motors, and each end 
bogie by a pair of 1,500-volt motors connected permanently in series: 
the total horse-power available is 1,200. ‘The maximum rated speed 
capacity of these trains is 100 m.p.h. The diesel-car trains are 193 ft. 
7 in. long and have a seating capacity of 36 first- and 42 second-class 
passengers. Power is supplied by two 400-b.h.p. engines mounted 
directly on the end bogies, the wheels of which are driven through 
mechanical transmissions. ‘The total weight of each set is 75 tons. 

Some of the private railways and tramways in the Northern Plain 
are operated by electric battery railcars weighing 28 to 34 tons and 
hauling trailers up to a total train weight of 70 tons. Methane gas 
has also been adopted for railcar operation in the Rovigo district, 
where supplies are readily available. 

Rolling-stock. In 1939 the total figures of standard- and narrow- 
gauge rolling-stock for the whole of Italy were: 7,489 carriages, 
4,536 postal and brake vans, and 128,752 wagons. Details of the 
number for each gauge are not known for 1939, but the following 
figures are available for 1938: 





Gauge 
Standard Narrow 

Carriages 
2-axle . : 4 : : ’ 286 60 
3-axle . ; : ’ : : 241 %; 
. 4-axle . ; : ; : . 7,062 150 
5-axle . ? ‘ : : ‘ I! a 
Total é ‘ : : a "94600 210 


Postal and Brake Vans 





2-axle . : ; : ; e § 3,860 21 
3-axle , : 5 : 3 ‘ 51 I 
4-axle . : é : : : 595 14 

Total : : ; : v5 C6 36 





In the days of the three companies (p. 407) the Mediterranean 
usually favoured compartment stock, while the Adriatic latterly 
adopted centre-corridor vehicles with open end platforms. The State 
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Railways standardized the corridor coach for nearly all traffic, and for 
about 20 years these closely followed contemporary British practice, 
combining, in the first and second class, side corridors with side doors. 
Third-class coaches were similar externally, but had central corridors 
and low-backed wooden slat seats. In the 1920’s all-steel corridor 
coaches with end doors became general on the long-distance trains. 
The earlier steel third-class carriages continued to have wooden seats, 
though in compartments with central-arm and head-rests; the later 
examples have upholstered seats covered with plush and leather-cloth, 
and are among the best third-class vehicles in continental Europe. 
Dining and sleeping cars have long been of standard International 
Sleeping Car Company design and are not peculiar to Italy. Dining 
arrangements are, however, installed on certain railcar services. 
Passenger coaches are mostly equipped with electric lighting. 

Italian trains are normally clean. ‘This is due to the extent of 
electric operation and to the rigid enforcement under the Fascists of 
the by-laws about feet on cushions and other obnoxious habits. A 
prominent notice in every carriage warned the traveller that it might 
cost him anything up to 100 lire to infringe the by-laws, and that the 
fine would be collected on the spot by.the vigilant Fascist Militiamen 
(p. 410) who patrolled the corridors. 











Gauge 
Standard Narrow 
Wagons 
(i) Covered 
2-axle . ; ; ; £<.§2,206 202 
3-axle . é : : : i. 18 
4-axle . § ; : , 158 3 
Total. ; : : ~« Hey4 54 223 
(ii) Open 
2-axle . é : : x OO 3577 380 
3-axle . : : ‘ : 23 40 
4-axle . : : : . 1,846 38 
Total. : : ‘ . 68,046 458 
Included in the total of open wagons there were: 
Low sides and flats. : +. 445621 131 
High sides. : ao A ORS aie 327 
(iii) ‘Tank wagons and other special 
wagons . : : ; > 84a 43 
‘Total number of all wagons . 125,941 724 


Braking is mainly by the compressed-air brake, but some coaches 
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are fitted in addition with vacuum-brake equipment. Comparatively 
few wagons are as yet fitted with the continuous brake, so that the use 
of several brakemen per train is necessary when working over steeply 
graded lines, such as those crossing the Alps and the Apennines. ‘The 
State Railways have, however, in recent years been developing their 
own goods wagon compressed-air brake (Preda system) and most of 
the refrigerator wagons are dual-fitted. The standard coupling on all 
vehicles is the continental screw type. Buffers are all of the spring- 
loaded type. 

The principal rolling-stock repair shops are at Turin, Voghera, 
Vicenza, Bologna, Florence, Rome (Trastevere), Naples (Granili), 
Foggia, Catania, and Messina. 
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PRIVATE RAILWAYS AND 'T'RAMWAYS 


According to British standards it is not always easy to distinguish 
between railways and tramways in Italy. It is impossible to draw a 
distinction according to gauge or motive power. he two most com- 
mon gauges are the standard and the so-called Italian colonial gauge 
of 0-95 m. (3 ft. 13 in.), but there are several others used. The motive 
power may be electric, steam, diesel, or petrol. By Italian law a 
-railway has to have a separate track of its own, whereas a tramway 
may, and generally does, follow some public highway. The railways 
and tramways are here distinguished according to the official Italian 
time-tables of 1939. 


Private Railways 


The Italian private railways range from important systems with 
modern equipment and carrying a heavy traffic to primitive local lines 
- serving sparsely populated areas. The Nord Milano, the private 
railway with the densest traffic, has recently (1942) been taken over 
by the State Railways, but such lines as the Sud-Est (standard gauge) 
and the Mediterraneo (mainly narrow gauge) still continue as impor- 
tant elements in the Italian railway system. In the following pages 
particulars of the principal private railways operating in 1939 are 
set out in alphabetical order. 


Ferrovie Elettriche Abruzzesi. Route, Pineta di Pescara—Penne, 244 
miles; gauge, 0-95 m.; traction, electric. 

S. Ferr. Adriatico-Appennino. Routes: Porto S. Giorgio-Amandola, 
354 miles; Marina 5. Vito—Crocetta—Archi—Castel di Sangro, 644 
miles; Marina Ortona—Crocetta, 25 miles; Archi—Atessa, 104 miles. 
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Gauge, 0°95 m.; traction, electric, 2,600 D.C.; 16 electric loco- 
motives; 9 electric motor-cars; 8 steam locomotives; 61 carriages; 
261 wagons. 

Ferrovia Agnone—Pescolanciano. Route, Agnone—Pescolanciano, 234 
miles; gauge, 0-95 m.; traction, electric. 

S.A. Industriale e Ferroviaria Agordo. Route, Agordo—Bribano, 
18 miles; gauge, standard; traction, electric. 

S. Ferrovie Alta Valtellina. Route, Tirano—Sondrio, 16 miles; gauge, 
standard; traction, electric. 

5. Ferr. Appennino Centrale. Route, Arena Polat di Vico, 83 
miles; gauge, 0°95 m.; traction, steam; 15 locomotives; 46 carriages; 
185 wagons; 7 petrol railcars. 

S.A. la Ferroviaria Italiana, Arezzo. Route, Arezzo—Sinalunga, 25 
miles; gauge, standard; traction, electric. 

S. Industriale dell’ Aterno. Route, Aquila—Capitagnano, 184 miles; 
gauge, standard; traction, steam. Passenger services withdrawn in 
1939. 

S. Italiana per le Strade Ferr. Sovvenz., Benevento. Route, Bene- 
vento—Cancello, 304 miles; gauge, narrow; traction, electric. 

S.A. della Strada Ferrata Biella~Torino. Route, Biella—Santhia, 
184 miles; gauge, standard; traction, steam. 

S.A. Ferrovie Elettriche Biellesi. Routes: Biella—Balma, 84 miles; 
Biella—Cossato—Masserano, 1132 miles; Cossato—Valle Mosso, 6 
miles. Gauge, 0-95 m.; traction, electric; 2 locomotives; g motor- 
cars; 18 carriages; 109 wagons; 17 transporter wagons. 

Ferrotranvia S.A. Italiana, Bitonto. Route, S. Spirito—Bitonto, 54 
miles; gauge, narrow; traction, electric. 

Ferrovia del Renon S.A., Bolzano. Route, Bolzano—Collalbo, 74 miles; 
gauge, metre; traction, electric; partly rack and pinion, maximum 
gradient, T in.3°0. 

Amministrazione Provinciale di Bologna. Route, Vignola—Casalecchio 
(Bologna), 20 miles; gauge, standard; traction, steam; 8 loco- 
motives; 34 carriages; 52 wagons. 

Tranvie Elettriche Bresciane. Route, Rezzato—Vobarno, 15 miles; 
gauge, standard; traction, electric. 

S.A. Ferrovia Camerino. Route, Camerino—Castelraimonodo, 74 
miles; gauge, narrow; traction, steam. 

S.A. Ferrovia Elettrica di Chieti. Route, Chieti Superiore—Chieti 
Inferiore, 54 miles; gauge, metre; traction, electric. 

S.A. Construzione Esercizio Ferrovie. Route, Casella-Genoa, 15 
miles; gauge, metre; traction, electric. 
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Ferrovia Cumana. Route, Naples—Torregaveta, 124 miles; gauge, 
standard; traction, electric; 1 locomotive; g motor-coaches; 56 
carriages; II wagons. 

S.A. per le Ferrovie delle Dolomiti. Route, Dobbiaco—Calalzo—Pieve 
di Cadore, 404 miles; gauge, 0-95 m.; traction, electric. 

S. Emiliana di Ferrovie, Tranvie ed Automobili. Routes: Modena-— 
Sassuolo, 10 miles; Modena—Cavezzo—Mirandola, 204 miles; 
Cavezzo—Finale, 124 miles; Modena—Spilamberto—Vignola, 154 
miles; Spilamberto—Bazzano, 4} miles; gauge, standard; traction, 
electric; 14 locomotives; 78 carriages; 29 wagons. 

Gestione Governativa, Ferrara. Routes: Ferrara—Ostellato—Codigoro, 
33 miles; Astellato-Porto Garibaldi, 18 miles; gauge, standard; 
traction, steam; Rimini—Mercatino Marecchia, 212 miles; gauge, 
0-95 m.; traction, steam. 

S.A. Intra-Premeno. Route, Intra—Premeno, 84 miles; gauge, metre; 
traction, electric. 

S.A. Nazionale di Ferrovie e 'Tranvie, Iseo. Routes: Cremona— 
Bornato—Iseo, 504 miles, Brescia—Bornato, 104 miles; Iseo—Edolo, 
47% miles. Gauge, standard; traction, steam. 

S. Italiana per le Strade Ferrate del Mediterraneo. : 

Routes: Umbertide—Ponte S. Giovanni—Terni, 67 miles. Ponte 
S. Giovanni—Perugia, 3? miles. These two routes together form 
the Ferrovia Elettrica Centrale Umbra. Electric current is supplied 
at 45 periods, 6,000 volts, and on the three-phase system. This 
standard gauge line is worked by 1o electric locomotives. 

Bari—Altamura—Montalbano, 88 miles. 

Altamura—Avigliano Lucana, 88? miles. 

Avigliano Lucania—Avigliano Citta, 5 miles. 

- Avigliano Lucania—Potenza, 74 miles (joint with State Railway). 

Potenza—Laurenzana, 36 miles. 

Marsica Nuova—Atena, 25 miles. 

Lagonegro—Spezzano Albanese, 914 miles. 

Cosenza—Pedace—Marina di Catanzaro, 70% miles. 

Pedace—Camigliatello Bianchi, 31 miles. 

Crotone—Petilia Policastro, 254 miles. 

Soverato—Chiavaralle Centrale, 14 miles. 

Vibo Valentia—Mileto, 174 miles. 

Gioia Tauro—Cinquefrondi, 20 miles. 

Gioia ‘Tauro—Sinopoli—S. Procopio, 163 miles. 

Marina di Gioiosa~-Mammola, 9} miles. 

The above lines have a gauge of 0-95 m., are steam operated, and 
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together form the Calabro—Lucanian system. The Mediterranean 
Company has working on its various lines 79 steam locomotives, 
1 diesel locomotive, ro diesel railcars, 32 petrol railcars, 204 pas- 
senger coaches, 1,136 freight wagons, and 28 miscellaneous rail 
vehicles. 

S.A. Ferrovie e Tranvie del Mezzogiorno. Route, S. Severo— 
Peschici Calenella, 49 miles; gauge, standard; traction, electric. 
Ferrovie Economiche Mondovi. Route, Fossano—Mondovi-Villa- 

nova; gauge, 0°95 m.; traction, steam. 

S. Ferrovia Elettrica Mottarone-Stresa. Route, Mottarone—Streésa, 
61 miles; traction, electric; partly rack and pinion; maximum 
gradient, I in 5. 

S. Ferrovia Monza—Molteno—Oggiono. Route, Monza—Molteno 
(Lecco), 184 miles; gauge, standard; traction, steam; 6 locomotives; 
I5 carriages; 26 wagons. 

Gestione Commissariale Governativa, Naples. Route, Naples— 
Capua—Piedimonte d’Alife, 514 miles; gauge, narrow; traction, 
electric. 

S. Nazionale di Ferrovie e Tranvie, Orbetello. Route, Orbetello— 
Porto S. Stefano, 84 miles; gauge, standard; traction, steam. 

S. Ferrovia Padova—Piazzola. Route, Padua—Carmignano, 174 miles; 
gauge, standard; traction, steam. 

S. Italiana di Ferrovie e Tranvie, Piacenza. Route, Piacenza—Bettola, 
204 miles; gauge, standard; traction, electric. 

S.A. Imprese e Trasporti, Pisa. Route, Pisa—Pisa Marina—Leghorn, 
204 miles; gauge, standard; traction, electric. 

S. Ferrovia Alto Pistoiese. Route, Pracchia-Mammiano, 104 miles; 
gauge, 0°95 m.; traction, steam. 

S. Prealpina di Trasporti. Route, Menaggio—Porlezza, 8 miles; gauge, 
o-85 m. (2 ft. 9} in.); traction, steam. 

Consorzio Cooperativo per Ferrovie Reggiane. Routes: Reggio 
nell’ Emilia—Borretto, 17} miles; Reggio-Bagnolo—Guastalla, 18 
miles; Bagnolo—Carpi, 12 miles; Reggio—Sassuolo, 144 miles; 
Reggio—Barco—Ciano d’Enza, 16 miles; Barco—Montecchio, 24 
miles. Gauge, standard; traction, steam. 

S. Romana per le Ferrovie del Nord. Route, Rome (Piazzale Flami- 
nio)—Viterbo, 63} miles; gauge, standard; traction, electric, 3,000 
volts D.C. Four electric locomotives are employed for goods 
traffic, whilst the passenger traffic is handled by 18 motor-cars and 
19 trailers. 

S. Elettro Ferroviaria Italiana, Roma. Route, Rome (Porta S. Paolo)— 
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Lido di Roma, 15 miles; gauge, standard; traction, electric, 2,400 
volts D.C. 

S.A. Ferrovie Vicinali, Roma. Routes: Rome-S. Cesareo—Fiuggi, 
49? miles; S. Cesareo—Frascati, 10 miles; gauge, 0°95 m.; traction, 
electric. 

~Santerno An. Ferroviaria. Routes; Imola—Massalombarda, 104 
miles; Imola—Fontanelice, 11 miles; gauge, standard; traction, 
steam. 

S.A. Ferrovia Santuario della Guardia. Route, Serro—Santuario della 
Guardia, 62 miles; gauge, metre; traction, railcars. 

Strade Ferrate Secondarie Meridionali (Naples). Routes: Naples— 
Baiano, 244 miles; Naples-Torre Annunziata—Castellammare di 
Stabia, 19} miles; Torre Annunziata—Poggiomarino, 84 miles; 
Naples — Ottaviano — Poggiomarino — Sarno, 244 miles. Gauge, 
0-95 m.; traction, electric; 28 electric motor-cars; 115 carriages; 
82 wagons. 

S.A. per le Ferrovie Secondarie della Sicilia. Routes: Syracuse- 
Bivio—Giarratana—Ragusa, 604 miles; Bivio—Giarratana—Vizzini 
Campagna, 17+ miles. Gauge, 0-95 m.; traction, steam. 

S. Siciliana di Lavori Pubblici (Circum-Etna Railway). Route, 
Catania—Riposto, 744 miles; gauge, 0°95 m.; traction, steam; 14 

' locomotives; 6 railcars; 36 carriages; 238 wagons. 

S. Italiana per Imprese Ferroviarie, Siena. Route, Siena—Monte 
Antico, 364 miles; gauge, standard; traction, steam. 

S. Subalpina di Imprese Ferroviarie, Domodossola. Route, Domodos- 
sola-Camedo, 204 miles; gauge, metre; traction, electric. 

S. Subalpina di Imprese Ferroviarie, Spoleto. Spoleto—Norcia, 
324 miles; gauge, 0-95 m.; traction, electric. 

-Ferrovia Suzzara—Ferrara. Route, Suzzara—Ferrara, 51 miles; gauge, 
standard; traction, steam; 12 locomotives; 4 railcars; 25 carriages; 
171 wagons. 

S.A. Italiana per le Ferrovie del Sud-Est. 

Routes: Bari —- Mungivacca — Conversano — Putignano — Martina 
Franca—Taranto, 70 miles. 

Mungivacca—Casamassima—Putignano, 262 miles. 

Martina Franca—Francavilla Fontana Novoli-Lecee, 64 miles. 

Lecce-Zollino—Nardo-Gallipoli, 334 miles. 

Zollino—Maglie—Gagliano Leuca—Casarano—Nardo-Novoli, 753 
miles. 

Maglie—Otranto, 11 miles. 

Casarano—Gallipoli, 134 miles. 
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Gauge, standard; traction, steam; 54 locomotives, 130 carriages, 
300 wagons. 

S.A. Ferrovie Torino Nord. Routes: Turin—Settimo (running powers | 
on State Railways)—Rivarolo—Castellamonte, 184 miles; Rivarolo— 
Pont, 104 miles. Gauge, standard; traction, steam. Turin—Lanzo— 
Cere, 274 miles; gauge, standard; traction, electric, 4,000 volts D.C. 
Steam locomotives, 15; electric locomotives, 8; carriages, 190; 
wagons, 58 (Plate 97). 

Ferrovia ‘T'ransatesina. Route, Bolzano—Caldaro, 104 miles; gauge, 
standard; traction, electric. 

S.A. Ferroviaria Val d’Orba. Route, Novi—Frugarolo, 10 miles; 
gauge, standard; traction, steam; 7 locomotives; 12 carriages; 
36 wagons. Railcars under construction. 

S.A. per la Ferrovia Elettrica di Valle Brembana. Route, Bergamo- 
S. Martino de’. Calvi; gauge, standard; traction, electric; 9 electric 
locomotives; 2 steam locomotives; 30 carriages; 77 wagons. 

S.A. per la Ferrovia Elettrica della Valle di Fiemme. Route, Ora— 
Predazzo, 314 miles; gauge, metre; traction, electric. 

S.A. per la Ferrovia di Valle Seriana. Route, Bergamo—Clusone, 
204 miles; gauge, standard; traction, steam; 11 locomotives; 22 
carriages; 66 wagons; 5 miscellaneous vehicles; 10 passenger road 
vehicles. 

S.A. Varesina per Imprese Elettriche. Routes: Varese—Ghirla— 
Luino, 163 miles; Ghirla—Ponte Tresa, 62 miles; Ponte 'Tresa— 
Luino, 8 miles. Gauge 1-1 m. (3 ft. 7 in.); traction, electric. 

S. Veneta per Costruzione ed Esercizio di Ferrovie secondarie Italiane, 
Padua. 

Routes: Schio—Piovene—Asiago, 20 miles; gauge, 0-95 m.; trac- 

tion, steam. 

Thiene—Piovene—Arsiero, 114 miles. 
Villa Santina—Carnia, 124 miles. 
Cividale—Udine, 10 miles. 
Venice (Mestre)—Adria, 36 miles. 
Parma—Suzzara, 27+ miles. 
Ferrara—Decima—Modena, 41 miles. 
Decima-—S. Giovanni in Persiceto, 84 miles. 
Ferrara—Copparo, 124 miles. 
Bologna—Budrio—Portomaggiore, 29 miles. 
Budrio—Massalombarda, 16 miles. 
Arezzo—Pratovecchio-Stia, 28 miles. 
Gauge, standard; traction, steam. 
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S. Veneto-Emiliana di Ferrovie e Tranvie. Route, Rimini—S. Marino, 
20 miles; gauge, 0-95 m.; traction, electric. 

‘§.A. Esercizi Riuniti, Verona. Routes: Verona—Afh—Caprino, 212 
miles; Afh—Garda, 74 miles; Mantua—Peschiera, 234 miles. Gauge, 
standard; traction, steam. 

Ferrovia e Funicolare Vesuviana. Route, Pugliano to Lower Station, 
5 miles; metre gauge; partly ordinary rail and partly rack rail; 
maximum gradients: ordinary rail, 8 per cent.; rack rail, 25 per 
cent. Funicular (Lower Station to Crater), goo yards. Cable 
gradients: 49 per cent. to 55 per cent. (Plate 116). 

S. per la Ferrovia Voghera—Varzi. Route, Voghera—Varzi, 134 
miles; gauge, standard; traction, electric; rails, F.B. 60 Ib. per 
yard; minimum radius of curves, 985 feet; maximum gradient, 


I in 56. 


The electrified lines of the privately owned railways had a route 
length of 1,142 miles on 30 June 1942. 

The Vatican railway is not strictly a private railway, being operated 
according to a convention of 10 articles and 2 appendixes between the 
Vatican and the Italian Government of 27 August 1934. Article 3 
stipulates that the Vatican station is reserved for the departure and 
arrival of trains in the service of the pope. Article 4 states that the 
running of trains in the service of the pope is to be regulated in 
accordance with the rules relating to the trains of heads of states, 
whilst the regulations for the other trains are contained in one of the 
Appendixes. By article 9 the Italian Government through the State 
Railways undertakes to supply all rolling-stock, the Holy See paying 
for its use and for the services of the staff. A sum of 500 lire is payable 
annually by the Holy See for the upkeep of the signalling apparatus 
which controls the connexion between the Vatican station and the 
State Railway at Rome S. Pietro station. It is further provided that 
the Vatican and the Italian Government shall each nominate a 
functionary to be jointly in charge of the services and responsible 
for discipline on the Vatican railway. 

The Vatican railway, opened in 1934, is only 942 yards long and 
enters the Vatican City through a sliding door (Plate 95) in the wall 
surrounding the Vatican State. The line cost as much as 24 million 
lire to build, largely because of the viaduct of 8 spans of 50 feet each 
(Plate 96). The construction of this viaduct was abnormally difficult 
owing to the unstable subsoil, which necessitated very deep founda- 
tions, in the case of the second pier as deep as 75 feet. 
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Tramways 


Besides the urban tramways, which are mentioned in the individual 
descriptions of towns and cities (Chap. XX1I), there are a large number ~ 
of interurban and rural tramways. Many of the latter are merely 
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Fic. 66. State Railways: volume of goods traffic (1937) 


extensions of the urban systems into the adjacent countryside, but 
there are many rural tramways quite independent of any urban 
system. 

Since the development of the motor-bus many tramways have been 
abandoned, or are scheduled for abandonment when heavy expendi- 
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ture on either track or rolling-stock becomes necessary. Under these 
circumstances it is extremely difficult to determine which of the 
tramways are still in use. Figures 67 and 69-72, accordingly, only 
attempt to outline the principal systems still in operation during the 
summer of 1939. 

The majority of the tramways are in the Northern Plain or in the 
lower parts of the adjacent Alpine valleys. ‘They are particularly 
common in the Northern Plain around the major manufacturing 
centres, whence they spread out to serve the satellite industrial towns 
and villages. In the Alpine valleys they are most prominent where 
there are outlying industrial centres of the Northern Plain or where 
there are tourist or residential resorts. In the remainder of Italy the 
majority of the tramways serve the suburbs of the larger towns such 
as Florence, Rome, and Naples (Figs. 70, 71). 

A good example of an important Italian tramway is provided by 
the S.A. Torinese 'Tranvie Intercomunali, the largest of the com- 
panies operating from Turin. Altogether it works 80 miles of track, 
of which 65 are electrified. It has 2 steam locomotives, 35 electric 
motor-cars, 7 diesel buses, 2 petrol buses, 92 carriages, and 250 
wagons. This is a standard-gauge system, although as already pointed 
out there is a considerable variety of gauges and motive power. 
‘Electric traction is, however, predominant in all parts of Italy. 


THE RatLway NETWORK 


Reference to the map of the volume of goods traffic (Fig. 66) indi- 
cates that, except for the main axial line of the Northern Plain, the 
bulk of the traffic follows north-to-south, and not east-to-west lines. 
_ The Italian railway network, accordingly, meets the main traffic 
demands of the country, although its form has been imposed primarily 
by the physical features. As has already been stressed (p. 404), rail- 
way construction is difficult except in the Northern Plain where there 
is little limit as to direction. In the Alps railways, except when in 
tunnel, are almost entirely confined to the valleys. Much the same 
is true of the Peninsula except that some of the lines are here forced 
to follow the watersheds in order to avoid some of the dangers of 
land-slides and erosion. Particularly difficult in the Peninsula is the 
construction of longitudinal lines, hence the importance of the coastal 
routes. 

In the following regional description of the Italian railway system 
it has been found convenient to divide the country into three major 
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divisions, Northern Italy, Peninsular Italy, and Sicily, rather than 
into the smaller divisions adopted in Chapter IV. This is because of 
the close relationship of the railways of the different regions and their 
dependence on several main traffic centres, such as Turin and Milan 
in the North, and Rome and Naples in the Peninsula, rather than on 
a whole series of regional centres. The railways of the Alps, for 
example, are tributary to those of the Northern Plain, and those of 
the Apennines serve the Peninsula as a whole and not the individual 
subdivisions. Nevertheless there is a close correlation between th 
main railway divisions and the physical regions of the country. TK 
Northern division comprises the railways of the Alps and Istria, the 
Northern Plain, Liguria, and the Northern Apennines west and north 
of Genoa. Peninsular Italy comprises the rest of the country, the 
main points of contact between the two divisions being at Genoa, 
Parma, Bologna, and Rimini. 

In the descriptions of individual routes all are single-track, steam- 
operated, State Railway lines unless otherwise stated. 


Northern Italy (Fig. 67) 


The nucleus of the railway system of Northern Italy is, as already 
stressed, in the Northern Plain. Here the density of lines and their 
trafic, and the mileage of tramways and double-track railways, are 
all far greater than elsewhere in the country. In the adjoining 
mountains the paucity of railways is in marked contrast, but they 
form an integral part of the network of the Northern Plain. This can 
be seen from the concentration of routes on the main traffic centres 
of Northern Italy, Turin, Milan, Bologna, Venice, and Genoa. Turin 
is the western terminus of the longitudinal line along the Northern 
Plain from Milan to Venice. It is also, however, in direct communica- 
tion with the other two major traffic centres of the Plain. With 
Bologna it is connected through Alessandria and Piacenza, where the 
main Milan—Bologna line is joined, and with Genoa by Alessandria 
and the important lines across the Giovi pass. Finally Turin is served 
by three other routes crossing the Western Alps, from the Tyrrhenian 
coast at Savona and at Ventimiglia, and from France by the Mont 
Cenis route. Milan is in direct communication with the other three 
main traffic centres of the Northern Plain and with Genoa through 
the Giovi pass. It is also the main Italian centre for the Alpine routes 
to the Simplon and St. Gotthard tunnels. Bologna controls the entry 
into Northern Italy of the main lines from Rome and the east of the 
Peninsula, and similarly Venice is the main centre for the railways of 
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the eastern part of the Northern Plain and the Eastern Alps. Genoa 
is the place where the Giovi pass routes from the Northern Plain join 
the Tyrrhenian coast line from the French frontier to Reggio Calabria. 
Some even of the secondary centres, notably Verona and Parma, 
although served by a web of lines in the Northern Plain itself, are 
primarily important as they control the entrance of routes into the 
Plain, the former being on the Brenner line through the Alps, and 
the latter on the trans-Apennine line from Spezia. 

In view of the essentially interrelated nature of the railways in 
Northern Italy, it is convenient to describe them under three main 
headings: the Alpine railways connecting with the Turin—Milan— 
Venice—Trieste line; the railways of the western part of the Northern 
Plain and of the Maritime Alps west of Milan and Genoa; and the 
railways of the Northern Plain to the east of Milan. 

The Alps and the Piedmont Plain. ‘The Alpine railways, including 
those of Istria, are particularly important as, with the exception of 
the Ligurian coast railway into France, they provide the only con- 
nexion between the Italian railway system and that of the rest of 
Europe. 

The Alps, of course, are peculiarly unfavourable to the construction 
and operation of railways. Nevertheless, the Italian railways are not 
notable among Alpine railways for their difficulties of structure and 
upkeep, except for their share in the great Alpine tunnels. For the 
most part the Italian Alpine railways keep to the river valleys. Such 
a location not only best serves the areas of densest population but 
helps to lessen the steepness of the gradients, which does not exceed 
I in 40 on the main international lines. Such moderate gradients, 
however, are only achieved at the expense of developing the line in 
length (e.g. the Col di Tenda railway) and by the boring of tunnels, 
notably such tunnels as the Mont Cenis and Simplon, and more 
exceptionally by spiral tunnels, notably those of the Tenda and 
Simplon lines, where both of these methods of alleviating gradients 
are employed. The use of valleys has also made necessary the con- 
struction of many earthworks and cuttings and numerous bridges and 
viaducts, particularly over tributary rivers and torrents. The major 
problems of valley alinements occur in the gorge sections, where, in 
addition to the constructional difficulties of bridging, tunnelling, and 
so on, the menaces of scree-slopes and landslides are at their greatest 
and cause additional tunnelling and bridging as well as the construc- 
tion of special galleries and retaining walls. Similar constructional 
works, together with special avalanche courses, may be needed to 
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guard against avalanches and snow. ‘These two major scourges of 
Alpine railways are on the whole not so formidable in Italy as across 
the watershed. Indeed, it is only seldom that Italian railways are 
more than temporarily blocked by snow. Finally, there is the danger 
in the valleys of the rivers flooding, particularly in spring and summer. 
This has often led to the construction of railways as far from the 
actual bed of the river as possible and to their elevation above flood- 
level. Even so the danger of floods undermining the track is a con- 
stant menace and particularly great in the Val d’Ossola (Simplon 
railway) and Adige valley (Brenner railway). Some of the more 
important physical features along the main Alpine railways are indi- 
cated in Fig. 68. 

The Mont Cenis railway from 'Turin to Modane in France is the 
oldest of the lines with a major tunnel piercing the Alpine watershed. 
This route was opened in 1871 following the completion of the tunnel 
beneath the Col de Fréjus. As originally constructed the tunnel was 
almost 8 miles long, but a sliding movement of the mountain slope 
at the French end of the tunnel made it necessary in 1881 to prolong 
it by 875 yards to the present length of 8 miles 868 yards. 'The 
entrance at the Italian end is at a height of 4,162 feet and at the French 
end of 3,765 feet. he highest point of the track within the tunnel is 
4,245 feet and the steepest gradient 1 in 43. The tunnel, which con- 
tains two tracks, has a width of 26 ft. 3 in., a height of 24 ft. 7 in., and 
is brick-lined throughout. 'The line was electrified in 1915. 

The route along the Val di Susa is difficult (Fig. 68) and has 
entailed frequent gradients as steep as I in 33 and curves with a 
radius of 300 metres. ‘here are numerous short tunnels and three 
longer ones at Meana (1,200 yds.), Exilles (1,930 yds.), and Serra 
della Voute (1,197 yds.) along the only single-track section between 
Bussolano and Salbertano. There are also numerous culverts, bridges, 
and short viaducts, mostly over tributary torrents, which sometimes 
flow in deep ravines, whilst between Exilles and Bardonecchia the 
railway is liable to blockage by snow and avalanches. 

The Simplon railway, unlike the Mont Cenis railway, which can 
only be reached through Turin, has a number of connexions with the 
Italian railway system. Of these the main line serves Milan direct. 
Between Milan and Gallarate it is double track and electrified on the 
650-volt D.C. third-rail contact system. From Gallarate, where the 
electrified section diverges to Varese, to Arona the main line is single 
track and is undergoing electrification. Arona is the junction for two 
spurs from the main 'Turin—Milan line. The western of these takes 
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off from Santhia, and thus provides a direct route from Turin. The 
other leaves the same line at Novara, whence a direct route leads to 
Alessandria and Genoa. The Turin and Novara spurs have a further — 
means of access to the main Simplon route by the single-track line 
alongside Lake Orta. This line joins the Simplon line in the Val 
d’Ossola at both Cuzzago and Domodossola, between which places it 
provides an alternative route, although not suited for heavy traffic. 
The main line from Arona to Domodossola is double track and under- 
going electrification. Alongside Lake Maggiore there are numerous 
sharp curves (minimum radius, 300 m.), short tunnels, as well as the 
Farragiano tunnel (1,292 yds.), and bridges, including the 15-span 
Cartiera Diana viaduct. Along the Val d’Ossola the route is easier, 
but the danger of floods is acute. At Domodossola the Swiss Federal 
Railways commence the operation of the line, which is electrified on 
their standard 15,000-volt D.C. system. So far the gradients have 
not been severe, but once the tributary Val Divedra is entered the 
line steepens to 1 in 40. Bridges, cuttings, and tunnels are frequent 
and the Varzo spiral tunnel, 3,246 yards long, has been introduced to 
preserve the grade. Near the entrance to the Simplon tunnel at Iselle 
the danger of snow and avalanches increases. The Simplon tunnel, 
12 miles 560 yards long, was commenced in 1898 and opened in 1906. 
It now consists of two single-track horse-shoe tunnels 16 ft. 5 in. wide 
and 1g ft. 6 in. high, except for the passing station half-way through 
on one of the lines. The gradients are 1 in 143 up from the Italian 
entrance (2,080 ft.) to just over half-way, and then 1 in 500 down on 
the Swiss side (2,251 ft.). Except for gentle curves at either end the 
tunnel is straight throughout. 

The main St. Gotthard railway, which carries in normal times 
about half of the international traffic, has only a very short section in 
Italy. This consists of the double-track electrified line from Milan to 
Como and Chiasso. A heavy suburban and local industrial traffic is 
carried between Milan and Como, between which places there are 
several connexions with the industrial centres in the northern part of 
the Plain. The Alpine portion of the route in Italy, in reality, only 
consists of the 24-mile section between Como and Chiasso, of which 
nearly 14 miles consists of the M. Olimpino tunnel. Gradients do not 
exceed 1 in 55, and the curves have a minimum radius of 300 metres. 

The Novara—Bellinzona line also provides a link between the 
Italian railway system and the St. Gotthard line, but only part of this 
also is in Italian territory. This single-track steam-operated route, 
which for the most part runs alongside Lake Maggiore, has only a 
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small traffic capacity. North of Luino it is worked by the Swiss 
Federal Railways, although the frontier is not crossed until Pino- 

Tronzano. 

The Brenner railway is the only line crossing the Alps from Italy 
which has no heavy tunnelling along any section of its route. This 
great advantage led to its early opening (1867), but involved a climb 
to a height of 4,498 feet at the Brenner pass. Nevertheless, there are 
no gradients steeper than 1 in 40 on the Austrian side or 1 in 44 on 
the Italian side, and no curves with a radius of less than 300 metres. 
Between Verona, where the principal connexion is made with the 
railway system of northern Italy, and Bolzano, the deep trench of the 
Adige valley is followed. The danger of floods from both the main 
and tributary streams partly accounts for the large number of bridges 
or viaducts, but gradients are gentle and tunnels are limited to one 
about 1,000 yards long near Ceraino. At Trento the main line is 
joined by the Val Sugana railway, which provides a more direct route 
to Venice and the eastern part of the Northern Plain. This line has 
many tunnels and bridges, but gradients are no steeper than I in 100 
and curves no sharper than 300 metres radius. It does not, however, 
carry a heavy traffic and is steam operated. At Bolzano, where the 
Merano and Val Venosta branch joins, the main line enters the Isarco 
valley. ‘This is much steeper and narrower, especially below Mules, 
than the Adige valley, and the railway climbs along it in a series of 
cuttings, tunnels, and avalanche galleries. There are also many 
bridges over tributary torrents. Above Mules the landscape becomes 
more barren, and between the loop at Colle Isarco and the summit 
snow becomes a menace. At Fortezza the railway along the Val 
Pusteria to Dobbiaco and Klagenfurt (Austria) branches off. This 
line, which is very difficult to work, is steam operated and has many 
curves, a number of tunnels, and gradients as steep as I in 33. 

_ The Pontebba railway from Udine to Tarvisio provides the only 
practicable alternative to the Brenner railway for traffic from Italy to 
Austria. This line was very awkward and costly to construct, although 
its summit at the Camporosso (Saifnitz) pass within Italy is only at 
2,703 feet and its gradients are no steeper than 1 in 62. The section 
in the Northern Plain and along the Tagliamento valley presents no 
great difficulties, but once the Fella valley is entered at Carnia station 
the railway winds along a narrow gorge with numerous cuttings and 
tunnels through sheer limestone spurs and bridges and viaducts over 
tributary streams (Plate 84). The danger of rock falls is consider- 
able. Beyond Pontebba the valley widens somewhat, and once across 
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the watershed at Camporosso the constructional features become 
more simple, although the gradients remain comparatively steep. 
This line is single track and electrified. | 

The Piedicolle railway has an even lower summit (1,752 ft.) in 
Italy than the Pontebba line, but its gradients are steeper (1 in 40). 
From Gorizia to Piedicolle it follows throughout the narrow and 
winding valleys of the Isonzo (Plate 74) and its tributary Baccia. Cut- 
tings and short tunnels are frequent, but particularly in the Baccia 
valley. Land-slides and rock falls are a real menace throughout. The 
Piedicolle tunnel leading to Yugoslavia is 7,021 yards long and has 
an up grade on the Italian side of the frontier of 1 in 100 and a down 
grade on the Yugoslav side of 1 in 333. This route, which is single 
track and steam operated, links up, as does the Pontebba line, with 
the Semmering railway in Austria. 

The 'Trieste—Postumia line across the limestone plateaux of Istria 
and through the Postumia Gate is in many ways the easiest of the 
routes from Italy to central Europe. It is, however, the most round- 
about and is mainly used as a route to the Danube basin and south-east 
Europe. The line is double-tracked and electrified and has no very 
notable engineering features or steep gradients, although it rises to 
a height of about 1,900 feet. Within Italy this route is also connected 
by single-track railways with the ports of Fiume and Pola. 

The lines already described are, with the exception of the Col di 
Tenda railway and possibly the Ligurian coast line, the only trans- 
Alpine international standard-gauge railways serving Italy. There is, 
however, another trans-Alpine route between Italy and Switzerland 
which entails a break of gauge. This consists of the Italian State 
Railways line from Milan to Sondrio and its continuation to 'Tirano 
by the Alta Valtellina railway. At the latter place the metre-gauge 
Rhaetian Railway (Swiss) takes over and crosses the main Alpine 
watershed over the Bernina pass by one of the most spectacular rail- 
way routes in Europe with gradients as steep as 1 in 14. The Italian 
section of the route is tame in comparison. It is for the most part 
gently graded, but between Lecco and Colico alongside Lake Como 
it runs at the foot of steep hills, and in the course of 25 miles traverses 
27 tunnels. 

A notable feature of the Italian railway system in the Alps is the 
almost complete lack of interconnecting routes between the main 
lines. In the Alpine foothills the Simplon and St. Gotthard railways 
both have alternative routes, whilst in the Alps themselves the Val 
Sugana railway provides an alternative means of access from the 
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Northern Plain to the main Brenner railway. The only other inter- 
connecting line requires a break of gauge. ‘This route is made up of 
the standard-gauge lines from Montebelluna and Conegliano in the 
Northern Plain to Ponte nelle Alpi and their continuation along the 
Piave valley to Calalzo—Pieve di Cadore. Here the narrow-gauge 
Dolomites Railway (p. 423) takes off to cross the mountains via 
Cortina to Dobbiaco on the Pusteria valley railway. ‘The line from 
Montebelluna to Ponte nelle Alpi follows the Piave valley throughout 
and serves the Belluno basin. The route is difficult along the Piave 
gorge below Feltre and traverses several short tunnels and many 
bridges. In the Belluno basin, however, conditions are much easier. 
The line between Conegliano and Ponte nelle Alpi along the Meschio-— 
San Croce valley is much more difficult. It has a length of 244 miles, 
and in this distance has 26 tunnels, including one 7,054 yards long 
under the Fadalto pass. In addition there are six major viaducts. 
The continuation of these lines along the Piave valley to Calalzo— 
Pieve di Cadore is typical of Alpine railways in that it has many short 
tunnels and bridges. The gradients of these standard-gauge lines are 
moderately steep (not more than 1 in 63), but pale into insignificance 
in comparison with the inclines of 1 in 28 on the narrow-gauge 
Dolomites Railway. To make matters worse these steep gradients 
are combined with curves as sharp as 70 metres radius. This line is 
electrified, but nevertheless its traffic capacity is very small. 

The remaining Alpine railways, excepting those of the Maritime 
Alps, are all disconnected lines following some valley from the 
Northern Plain. Most of these railways are short, but two, the Val 
d’Aosta and the Val Camonica lines, lead some way into the moun- 
tains. ‘The Val d’Aosta railway really consists of two sections, both 
single track, from Chivasso to Aosta and from Aosta to Pré S. Didier. 
The former section has no curves with a smaller radius than 400 
metres and no gradients steeper than 1 in go, whereas the latter has 
curves of 150 metres radius and gradients as steep as 1 in 33. ‘Through- 
out there are numerous bridges and tunnels, and the exceptional 
difficulties of working the upper section have been met by electrifica- 
tion. The railway along the Val Camonica from Brescia to Edolo is 
of interest as it is worked by a private company, the Societa Nazionale 
di Ferrovie e Tranvie, Iseo (p. 423). This is a single-track, steam- 
operated, standard-gauge railway. Between Brescia and Iseo it crosses 
a region of undulating moraines. The route beside Lake Iseo is of 
exceptional difficulty and has demanded the construction of numerous 
tunnels and rock cuttings. Along the Val Camonica itself the route 
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is relatively easy, except for a large number of bridges, as far as 
Cedegolo, where the line enters a gorge along which there are numer- 
ous short tunnels. | 

The Ligurian Alps and Northern Apennines form a great barrier 
to railway construction as they rise very steeply, especially from the 
coast, and easy passes through them are rare. The seaward slopes are 
served by the important French frontier-Genoa line which keeps 
close to the coast. Five lines lead inland from it, one from Venti- 
miglia, one from Savona, and three from Genoa. Those from 
Ventimiglia and Savona lead to the Piedmont section of the Northern 
Plain and unite before reaching ‘Turin. The lines from Genoa cross 
the mountain range where it is narrowest and lead on to the Plain 
east of the Monferrato hills before diverging, either to Tortona and. 
Milan or to Alessandria and 'Turin. A branch from the Savona line 
also leads to Alessandria. Though the Monferrato and Langhe hills 
act as less of a barrier to communication between the two sections of 
the Plain than might be expected, they tend somewhat to isolate the 
Piedmont Plain south of Turin from the rest of the Northern Plain. 
In the Piedmont section most lines from the south centre on Turin, 
whereas lines north and east of the city converge mainly on Milan. 

The French frontier (Ventimiglia)-Genoa line (98 miles), which is 
mainly used by tourists in peace time, is electrified (3,700 volts, 
3-phase, 16% cycles) and is single track except for three short stretches 
(French frontier—Bordighera, 74 miles; Albegna—Loana, 54 miles; and 
Voltri-Genoa Piazza Pincipe, 104 miles). ‘The maximum gradient is — 
I 1n 125, the minimum radius of curves 300 metres, and the greatest 
distance between stations 5 miles. 

The line follows the coast closely throughout, and links the ports 
and numerous seaside resorts with each other and Genoa. The 
Ligurian mountains rise steeply inland so that the line is obliged to 
run along the narrow coastal plain, where it exists, and to tunnel 
through the numerous cliff-fringed headlands and capes. ‘This 
proximity to the coast has necessitated many retaining walls and 
protective works, whilst there are also more than 70 tunnels and 
over 100 bridges and viaducts across the numerous gorges and streams. 
The principal tunnels include the Cape Nero tunnel (1,829 yds. 
through the M. Cervi), one near 5. Lorenzo al Mare (1,663 yds.), 
the Cape Berta tunnel (2,663 yds.), the Cape Mele tunnel (1,451 yds.), 
the Cape Caprasoppa tunnel (1,242 yds.), those near Finale Ligure 
(1,113 yds.) and Noli (1,166 yds.), the Bereggi tunnel (1,776 yds.), the 
Porto Vado tunnel (1,248 yds.), and the Crevari tunnel (1,288 yds.). 





PLaTE 100. Bridge over the river Roia near Ventimiglia on the line to Cuneo 





PLATE 101. Viaduct over the river Roia near T. enda 





PLATE 102. The Pesio viaduct between Mondovi and Fossano 





PLATE 103. Viaduct on the old Giovi line 
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The most important bridges and viaducts are over the F. Roia 
(masonry; 10 spans; 558 ft. long), the F. Taggia (328 ft. long), the 
F’. Centa (metal; 4 spans; 427 ft. long), the Rio di Sanda (viaduct, 
1,312 ft. long), and the 'T’. Polcevera and siding (c. 360 ft. long; near 
Sampierdarena), though there are numerous others, often in the 
centres of the sea-side resorts. 

The Ventimiglia—Cuneo—Fossano line (75 miles) is the most 
spectacular and difficult of those crossing the mountains to the 
Northern Plain. It is electrified (3,700 volts, 3-phase, 163 cycles) 
and single track except for 3 spiral tunnels (total length 64 miles). 
The maximum gradients are 1 in 40 up between Airole and Vievola, 
and 1 in 38 down near Limone; the minimum radius of curves is 
300 metres and the greatest distance between stations 8 miles. 

The limestone mountains, gashed with many gorges, are rugged 
and steep and necessitate many viaducts and long tunnels. ‘There 
are more than 70 of the latter between Ventimiglia and Cuneo, 
including 4 spiral tunnels. On leaving Ventimiglia the line climbs 
with numerous tunnels along the narrow gorge-like Roia valley past 
Piena, where the boundary is crossed into France. A tunnel 1,258 
yards long leads to Breil sur Roya (Breglio), the junction for the line 
(steam traction) from Nice. Beyond Fontan the spirals and long 
tunnels commence as the line climbs over the frontier into Italy 
again. Onwards the spectacular ascent to Vievola ‘station is accom- 
plished by frequent loops and spirals and the following tunnels: the 
Berghe (2,062 yds.), the Tornau (1,870 yds.), the Poraresso (1,367 
yds.), the Biogna (1,261 yds.), the Rioro (1,976 yds.), the Bosseglia 
(1,732 yds.), the Cagnolina (1,599 yds.), the Branego (1,391 yds.), and 
frequent shorter ones, many of which are in spirals. Beyond Vievola 
‘station the line runs under the Tenda pass in an almost straight 
tunnel (8,858 yds. long; summit of line alt. 3,412 ft.) to Limone 
(3,287 ft.), the highest station on the route. In the descent to Cuneo 
on the Piedmont plain tunnels and spirals are less numerous than in 
the ascent, though there are three long tunnels (1,189 yds.; 1,643 yds. ; 

1,394 yds.) and numerous bridges and viaducts. In the ascent there 
are several bridges over the Roia (near Ventimiglia, 500 ft.; near 
Bevera, 425 ft.; near S. Dalmazzo di Tenda, c. 460 ft.; Plates 100, 101), 
whilst the Eboulis viaduct (masonry; 28 arches; 820 ft. long) and the 
viaduct near ‘Tenda over two roads and the F. Roia (15 spans of 66 ft. 
each and 12 spans of 33 ft. each) are also notable. In the descent to 
Cuneo the Boschiera viaduct (masonry ; 492 ft. long), the Rivoria via- 
duct (masonry; 965 ft. long) over the line itself after it emerges from 
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a spiral tunnel, the Giovanni viaduct (masonry; 14 spans; c. 500 ft. 
long), and the double bridge over the T. Gesso (masonry; c. 400 ft. long) 
are important. ‘The only outstanding feature on the route across the 
plain to Fossano is the viaduct over the Stura valley (masonry arch 
construction; total length over 4 mile; part of it combined with the 
road, the railway being on the upper tier). 

The electrified (3,700 volts, 3-phase, 16% cycles) Savona—Ceva-— 
Mondovi—Trofarello-Turin line makes a direct connexion from 
Savona through the largely industrial districts of 5. Guiseppe di 
Cairo and Cengio to Turin. The line is double track from Ceva to 
Turin,! and is built for heavy traffic. It is divided into two sections: 
a mountainous section with many tunnels and steep gradients, and 
a flatter section mainly on the Northern Plain from Ceva to Trofarello. 
Between Savona and Ceva the maximum gradient is 1 in 38 and the 
minimum radius of curves 400 metres, and between Ceva and ‘Turin 
I in 143 and 800 metres respectively. ‘The maximum distance between 
stations on the single-track section is 54 miles. 

From Savona the line climbs steeply, with numerous tunnels, mainly 
along a valley as far as Sella (g71 ft.). Onwards a switch-back course 
is followed before the descent to Ceva. Immediately beyond Sella 
the line crosses a ridge by the Sella tunnel (2,525 yds.) to S. Giuseppe 
di Cairo in the Bormida di Spigno valley, whence another ridge is 
traversed to Cengio (1,335 ft.) in the Bormida di Millesimo valley. 
After a further climb, mainly in the Belbo tunnel (4,631 yds.), Sale 
Langhe (alt. 1,552 ft.), the highest station is reached. A short drop — 
leads to Ceva in the Tanaro valley, which is soon left as the line 
crosses a narrow ridge by means of the Lesengo tunnel (1,417 yds.), 
and then a broader hill spur by the S. Giovanni tunnel (3,066 yds.) 
to Mondovi. In the Savona—~Mondovi section of the line, long bridges 
and viaducts are very frequent as the mountain gorges are often wide 
and deep. ‘There are 6 viaducts, each over 300 yards long, between 
Savona and Sella. Onwards the most notable are the viaducts over 
the R. del Bricco (591 ft. long), the F. T'anaro just beyond Ceva 
(masonry; 9 arches; 951 ft. long), the ‘I. Mongia (masonry; 28 
arches), the 'T’. Corsaglia (9 arches; 919 ft. long), and the T. Ellero 
(masonry; 20 spans; 1,640 ft. long). From Mondovi to Trofarello 
the line runs northwards across the plain of Piedmont. ‘There are 
numerous bridges over rivers and streams, the most important being 
the viaduct near Magliano-Crava-Morozzo over the valley of the 


t A new line to the south of the present route is largely completed between 
Savona and S. Giuseppe di Cairo. 
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Pesio (34 arches; 2,133 ft. long; Plate 102). Between 'T'rofarello, where 
the line from Alessandria is joined, and ‘Turin the line crosses the Po 
(7 spans; 476 ft. long). 

At 5. Giuseppe di Cairo an electrified (3,700 volts, 3-phase, 16% 
cycles) branch leads off to Cantalupo (45 miles) near Alessandria. 


The maximum gradient is 1 in 40, the minimum radius of curves 


300 metres, and the greatest distance between stations 3# miles. 
Throughout its route the line follows the Bormida di Spigno valley, 
which is at first narrow and gorge-like, but beyond Acqui broadens 


- somewhat. In its upper course the river is frequently crossed, whilst 


there are several short tunnels. 

The Genoa—Ovada—Alessandria line (49 miles) is electrified (3,700 
volts, 3-phase, 16% cycles) and single track except for 4} miles 
between Mele and Campoligure. This line is shorter than the main 
route from Genoa to Alessandria via Ronco, but its capacity is much 
less. ‘The maximum gradient is 1 in 62, the minimum radius of curve 
450 metres, and the greatest distance between stations 7 miles. 
Altogether there are 29 tunnels with a total length of 114 miles. On 
leaving Genoa the line runs westwards, with many tunnels (longest 
the Cantalupo; 1,172 yds.), through spurs of the Ligurian Alps to 
the Turchino pass, which is pierced by the Turchino tunnel (7,034 
yds.). Beyond Campo Ligure station (alt. 1,164 ft.) the line descends 
along the Stura valley, frequently in tunnels, to Ovada, whence the 
Orba valley is followed to Alessandria. Bridges and viaducts are very 
numerous throughout the route. The most important include the 
bridge over the T’. Polcevera (masonry; 755 ft. long), the viaducts 
over the T. Charavagna (masonry; 10 spans; 755 ft. long), the T. 
Varenna (masonry; 656 ft. long), the 'T. Acquasanta (masonry; 11 


‘spans; 820 ft. long), and the 'T’. Orba (masonry; 820 ft. long); there 


are several others over 300 feet long. 

Two lines lead from Genoa to Arquata Scrivia by the Giovi pass. 
The newer is somewhat shorter and includes long tunnels in order to 
straighten its course and reduce its gradient, whereas the older line 
follows more closely the valley of the river Scrivia. 

The new Genoa—Mignanego—Arquata Scrivia line (23 miles) is 
double track and electrified (3,700 volts, 3-phase, 163 cycles). The 
maximum gradient is 1 in 63 and the minimum radius of curves 
300 metres. On leaving Genoa it climbs, frequently in tunnels, along 
the west side of the Polcevera valley to Mignanego, where it enters 
the Ronco tunnel (9,071 yds.) beneath the Giovi pass. At Ronco 
Serivia the Scrivia valley is reached, but the line soon cuts through 
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a hill spur in a tunnel (4,484 yds. long) before returning to the 
valley to descend to Arquata Scrivia. Viaducts are numerous 
throughout this line, the most notable being over the 'T’. Polcevera 
(masonry; 755 ft. long), over a road and the F. Biagio (masonry; 
10 spans; 820 ft. long), and over a stream and road near Mignanego 
(c. 690 ft. long), though there are four others over 300 feet long. 

The original Genoa—Busalla—Ronco-Isola del Cantone—Arquata — 
Scrivia line (25 miles) is also double track and electrified (3,700 volts, 
3-phase, 162 cycles). The minimum radius of its curves is also 300 
metres, but its ruling gradient is as steep as 1 in 28. On leaving 
Genoa the line follows, often on embankments and with a few short 
tunnels, the east bank of Polcevera valley. "The Giovi pass is pene- 
trated by the Giovi tunnel (3,564 yds.), beyond which the line de- 
scends the Scrivia valley, where there are several long viaducts, mainly 
over the T. Scriviaitself. Before Arquata Scrivia there are 10 viaducts 
each over 300 feet in length (Plate 103), the most notable being the 
Isola del Cantone (masonry; 35 spans; 2,165 ft. long) and the Pietra- 
bissara (masonry; 27 spans; 1,050 ft. long). 3 

On the new line there is a trailing junction connecting with the old 
line at Ronco and a facing junction at Arquata Scrivia. The new line 
continues beyond Arquata Scrivia as the ‘Tortona—Voghera—Milan 
line and the old as the Novi Ligure—Alessandria—Turin line. The 
Novi Ligure—Tortona line (114 miles), before the construction of the 
new line, formed part of the main route to Milan and is double track 
and electrified (3,700 volts, 3-phase, 16% cycles). At Novi Ligure | 
there is one of the principal marshalling yards in Italy. 

The Arquata Scrivia—Tortona—Voghera—Milan line (93 miles) is 
double track and electrified (Arquata Scrivia—Voghera, 3,700 volts, 
3-phase, 162 cycles; Voghera—Mailan, 3,000 volts, D.C.). The ruling 
gradient is 1 in 63, although there are no long stretches so steep, and 
the minimum radius of curves is 300 metres. Beyond Arquata Scrivia . 
the line drops gradually down the Scrivia valley through the Monte 
Rosso tunnel (1,902 yds.) on to the Northern Plain, which it follows 
at the foot of the Northern Apennines to Voghera. It then runs 
northwards to Milan and crosses the rivers Po and ‘Ticino near Pavia. 
The bridge over the Po is of lattice-girder construction on masonry 
piers (10 spans; 2,575 ft. long; Plate 105) and is also used by road 35, 
whilst the bridge over the Ticino is of masonry structure (656 ft. long). 

The double-track, electrified (3,700 volts, 3-phase, 16% cycles) 
Arquata Scrivia—Alessandria—Asti—Turin line (764 miles) has a ruling 
gradient of 1 in 71 between Alessandria and ‘Turin and a minimum 


PLATE 105. Combined road and railway bridge over the 
and Pavia 
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PLaTE 106. Combined road and railway bridge over the river Po at Cremona 





PLaTE 107. The causeway across the Laguna Veneta near Venice: autostrada on 
left, railway on right 
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radius of curves of 300 metres. On leaving Arquata Scrivia the line 
crosses the Serravalle viaduct (masonry; 5 spans; 1,640 ft. long) and 
descends to the Northern Plain, which it traverses almost continu- 
ously on an embankment between Novi Ligure and Alessandria. 
_ Near Alessandria the bridge over the F. Bormida (masonry; g spans; 
607 ft. long) is notable. At Alessandria the line enters the Tanaro 
valley and beyond Asti follows its tributary, the Borbore valley, in 
order to cross the Monferrato hills and reach the Piedmont plain. 
The climb is gradual, and Villanova d’Asti (843 ft.) is the highest 
_ station. The only long bridges are over the Tanaro near Alessandria 
(15 spans; 673 ft. long), and over the Po near Turin (7 spans; 476 ft. 
long), whilst the viaduct (27 spans; c. 820 ft. long) over roads and 
streams near Turin is also important. There is a short cut-and-cover 
tunnel approaching Turin Lingotto station. 

South of Turin the principal railway serving the Piedmont plain 
is the Mondovi—-Turin section of the Turin—Savona line (p. 440). 
This is joined at Fossano by the line from Ventimiglia and Cuneo 
(p. 439), and between Ceva and Carmagnola is duplicated by the 
loop along the eastern edge of the plain through Bastia and Bra. 
The principal railway serving the western part of the plain runs 
from Cuneo through Saluzzo, Moretta, and Airasca to Turin. These 
main south—north lines are interconnected by several short lines, 
whilst a few branch-lines lead into the Alps. 

The Cuneo—Turin line (59 miles, electrified between Airasca and 
Turin) runs mostly on the high plain near its western edge, and 
crosses many tributaries of the Po and the Po itself. The most 
notable of its bridges is the combined road and rail bridge over the 
T. Stura di Demonte, which is about 1,650 feet long. The maximum 
gradient is 1 in 59, the minimum radius of curves 250 metres, and 
the greatest distance between stations 5 miles. The line is connected 
to the main Mondovi—Turin line by the Saluzzo—Savigliano line 
(9 miles), by the Cuneo—Mondovi—Bastia line (254 miles; maximum 
gradient 1 in 83; minimum radius of curves 200 metres; tunnel near 
Mondovi, 1,284 yards long), and by the Moretta—Cavallermaggiore- 
Bra—Cantalupo—Alessandria line (69 miles). The latter is single track 
except between Cantalupo and Alessandria (44 miles). The maximum 
gradient is 1 in 100 and the minimum radius of curve 400 metres. 
There are several tunnels, one of which is 1,152 yards long, where 
the line crosses the Langhe hills, mainly by following the Belbo valley. 

In the north the Cuneo-Turin line joins the electrified line (34 
miles; 3,700 volts, 3-phase, 163 cycles) from the Torre Pellice valley 
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to Pinerolo, Airasca, and Turin (Torre Pellice, highest station, 1,660 
feet). ‘This line is joined at Bricherasio by an electrified branch 
(8 miles) from Barge on the edge of the plain. In the south the 
Cuneo-Turin line is also joined by another Alpine valley route, 
which runs from Dronero to Busca (8 miles; Dronero, highest station, 
2,005 Teet). | 

The Ceva—Carmagnola line (43+ miles) follows the Tanaro valley 
to near Bra and then runs along the eastern edge of the plain at the 
foot of the Monferrato hills. The line is electrified (3,700 volts, 
3-phase, 162 cycles) and has several tunnels and numerous bridges, 
mainly over the 'Tanaro. The maximum gradient is 1 in 71 and the 
minimum radius of curves 380 metres. ‘The Savona—Ceva—Turin line 
is also joined by the following short Alpine valley routes: (1) the 
Altare-S. Giuseppe di Cairo line (1,296 feet,. 44 miles); (2) the 
electrified Ormea—Ceva line (22+ miles; Ormea, highest station, 
2,349 feet), and (3) the private Villanova-Mondovi—Fossano line (20 
miles; Villanova, highest station, 1,722 feet). 

The Monferrato hills, although to some degree separating the 
railway network of the south Piedmont plain from the main Po 
plain, do not act as a marked barrier to communications. Asti is a 
railway centre in the 'Tanaro valley, which together with its tributaries 
provides routeways for the railways. Besides the main 'Turin— 
Alessandria line (p. 442) several others serve the hills and converge 
on the city. These lines include the Chivasso—Asti line (324 miles, 
maximum gradient 1 in62,and minimum radius of curves 400 metres) 
which has several tunnels (longest c. 2,625 yds.) and a bridge over 
the Po (c. 1,000 ft.), the Mortara—Casale Monferrato—Asti (50 miles; 
Moncalvo, 623 ft., highest station), the Castagnole delle Lanze—Asti 
(13 miles; Castagnole, alt. 646 ft., highest station) and the Ovada— 
Asti line (364 miles; maximum gradient 1 in 62 and minimum radius 
of curves 450 metres). ‘The latter pursues an undulating course across 
the Langhe hills and crosses most of the ‘Tanaro’s major tributaries 
crossing these slopes. There are, therefore, frequent large viaducts, 
whilst tunnels are numerous, the longest being 1,332 yards long near 
Acqui and 2,124 yards near Alice Belcolle (807 ft.; summit of line). 
The Moretta—Alessandria line (p. 443) also crosses the Langhe hills. 

The Northern Plain.! 'This region has the densest network of 


t The lines crossing the Plain south and west of Turin are described with the 
southern section of the Western Alps and the Ligurian Alps and Northern Apen- 
nines (p. 438), as the main routes pass indiscriminately from one region to another 
and for the most part converge on Turin or Alessandria before leading across the 
Ligurian Alps to the coast. 
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railways in Italy. The relief on the whole offers few obstacles to 
communications. In the high terraces the deeply incised valleys and 
the multiple courses of the rivers make crossing difficult and necessi- 
tate lofty or long bridges. The morainic hills are neither sufficiently 
_high nor continuous to have great effect on the lines of communica- 
tion. They are crossed, especially transversely by many railways, 
including all the western trans-Alpine routes; but on the whole are 
avoided by longitudinal routes. The main obstacles in the high plain 
are the watercourses, though streams rising here do not have multiple 
- upper courses nor are they deeply incised. In the low and flood plains 
the watercourses flow in shallow valleys, but are greater in width and, 
below the fontanili zone, in number. The flood plain and lagoon- 
delta zone form, except where reclaimed, difficult obstacles, and tend 
to be served by few lines. In the low plain and on the flood plains 
the system of irrigation canals and the innumerable irrigation and 
drainage ditches require a great number of bridges, culverts, and 
embankments. On the whole, therefore, the most favourable aline- 
ment for routes is just above the zone of the fontanili, where river- 
beds are neither so deeply incised nor so broad as higher upstream, 
and yet where the excessive amount of surface water in the low plain 
is avoided. The main railway lines are accordingly along the northern 
and southern edges of the Northern Plain. There are, however, a 
number of important transverse routes, though the river Po with its 
marshy flood plain forms a considerable barrier as it necessitates long 
bridges and embankments. Only six railway bridges cross the Po 
between Pavia and the mouth of the river. The most outstanding 
features of railway lines on the Northern Plain, therefore, are the 
great number of bridges, culverts, and embankments, and the easy 
gradients. The lines for the most part tend to be in straight sections 
joined by wide curves. 

In the Plain between Milan and Turin the principal railway centres 
are Mortara and Chivasso, for lines tend to concentrate on them 
before continuing to either Milan or Turin, or to the great lakes so 
-as to join one of the main trans-Alpine routes. Here there are no 
clearly defined routes following the northern and southern edges of 
the Plain as east of Milan (p. 447), but rather a series of lines con- 
necting the different centres of the region itself and such neighbouring 
centres as Alessandria and Piacenza. The main lines are the Turin— 
Milan section of the Turin—Milan—Venice line and the Alessandria— 
Tortona—Voghera—Piacenza line, the Tortona—Voghera section of 
which is followed by the main line from Genoa to Milan. ‘The 
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Turin—Milan and the Alessandria—Piacenza lines are connected by 
the Arona—Novara—Valenza—Alessandria line, and the Genoa— 
Voghera—Pavia—Milan line (p. 442) as well as by the less important © 
Vercelli-Valenza line (26 miles). The Arona—Santhia is another 
notable transverse line (p. 433). ‘The majority of the minor lines 
serving the Plain are, however, longitudinal, of which the most 
important are the Chivasso—Casale Monferrato (304 miles), the 
Milan—Mortara—Casale Monferrato (534 miles), and the Vercelli— 
Mortara—Pavia (414 miles) lines. Several others serve Alpine valleys 
and are mainly used by tourists. The two lines to the town of Biella, 
the Santhia—Biella private line (p. 422) and the new double-track 
Novara-—Biella state line are, however, important for the wool trade. 

The Turin (Porta Nuova)—Santhia-Novara—Rho—Milan line (95 
miles) is double track throughout and is characterized by easy 
gradients (ruling gradient 1 in 125) and prolonged straight stretches 
joined by curves of very wide radius (minimum radius of curves 
500 metres). The line, for most of its route, follows the low plain, 
which is here intensively cultivated. Several large bridges are neces- 
sary to cross the various affluents of the Po, and there are numerous 
minor engineering works over irrigation canals, especially between 
Vercelli and Novara. ‘The most notable of the longer bridges include 
those over the F. Stura (girder construction; c. 500 ft. long), the 
F. Dora Baltea (girder construction), the F. Sesia (masonry; 1,180 ft. 
long), and over the F. Ticino (masonry; 11 spans; 1,148 ft. long). 
Between Vercelli and Milan in particular there are long stretches of 
embankments. 

The Alessandria—Piacenza line (60 miles) is electrified (3,700 volts, 
3-phase, 162 cycles) between Alessandria and Voghera, and double 
track throughout with a maximum gradient of 1 in 125. The high 
plain is followed for most of the route at the foot of the Apennines, 
and there are no tunnels. Bridges and viaducts are, however, 
numerous, the most important being the bridge over the T. Scrivia 
(500 ft. long) and the viaduct over the F. Trebbia (1,640 ft. long). 
At Piacenza the line from Milan to Bologna (p. 448) is joined. 

The Arona—Novara—Mortara—Valenza—Alessandria line (624 miles) 
provides the most direct connexion between the Simplon line and 
Genoa. It is single track between Arona and Novara and double 
track onwards to Alessandria. ‘The maximum gradient is 1 in 125, 
the minimum radius of curves 800 metres, and the greatest distance 
between stations on the single-line section 6 miles. The line runs 
for most of its route on embankments and is characterized by long 
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straight sections joined by curves of wide radius. From Arona, on 
the west side of Lake Maggiore, the line, after an initial climb, 
descends through morainic hills and across terraces to near Novara. 
Onwards the low plain is traversed and the Po bridged (masonry; 
21 spans; 1,746 ft. long) near Valenza, beyond which the line 
‘crosses a spur of the Monferrato hills, mainly by the Valenza tunnel 
(2,548 yds.). There is a long bridge over the Tanaro river shortly 
before Alessandria is reached. 

The Arona—Santhia line (40 miles) connects the TTurin—Milan 
line with the Domodossola (Simplon)—Milan line. ‘The maximum 
gradient is 1 in 111, the minimum radius of curves 300 metres, and 
the greatest distance between stations 64 miles. On leaving Arona 
the line runs westwards through morainic hills with several tunnels, 
the longest of which is the Crattico (3,338 yds.). After the long 
bridge over the F. Sesia the line runs south-westwards bridging 
many steams and torrents. Embankments are frequent throughout. 

East of Milan the most important main lines are the Milan— 
Brescia—Verona—Vicenza—Padua—Venice line, which for most of the 
way follows the northern edge of the Plain, and the Milan—Piacenza— 
Bologna—Rimini line for the most part along the southern edge of 
the Plain. ‘These lines are connected by two main transverse 
routes, the Verona—Bologna line and the Venice—Padua—Ferrara— 
Bologna line, as well as by several other transverse routes of lesser 
importance. , 

Three areas have the densest network of railways. Milan is the 
most outstanding railway centre. Here converge main trans-Alpine 
lines, main lines serving the Plain, and a number of secondary lines, 
particularly from the industrial zone north of the city. Bologna is 
also a notable centre of main lines as it controls the main routes 
from the Northern Plain to Florence, Rome, and southern Italy. 
Bologna and the other major towns of the Via Emilia are also con- 
nected with the small agricultural towns south of the Po by a network 
of minor lines, the majority of which are privately owned. Venice 
Mestre is also an important railway centre, and a network of minor 
lines interconnects the cities of Padua, Vicenza, Treviso, and Venice. 

The Milan—Verona—Venice line (261 miles), together with its 
western extension to Turin (p. 446), is the main and most direct 
west-east connexion in Northern Italy, and as such is an inter- 
national line of great importance. It links four of the main railway 
centres of Northern Italy: Turin, for traffic to and from France on 
the Mont Cenis line; Milan, a centre on which the whole system in 
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Northern Italy converges; Verona, for the Brenner line to and from 
Germany; and Venezia Mestre, the focal point for traffic between 
eastern Austria and the Balkans, and the main Italian system. The 
line is double track throughout, but multiple track in the Milan area, 
and four-track between Venezia Mestre and Venice (S. Lucia). ‘The 
maximum gradient (1 in 100) is between Milan and Verona, where 
the line runs for the most part on the high plain, and the minimum 
radius of curve is 390 metres (between Verona Porto Nuovo and 
Verona Porto Vescovo). There are only a few short tunnels, but 
bridges are very numerous, the most notable being the Viadotto del 
Molinetto between Milan Central and Milan Lambrate (1,640 ft. 
long), the bridge over the Adda (820-1,000 ft. long; Plate 104), the 
viaduct near Desenzano del Garda (1,640 ft. long), and the causeway 
over the Laguna Veneta (24 miles long; Plate 107). 

The Milan—Piacenza—Parma—Modena—Bologna—Rimini line (205 
miles) forms the main route between the industrial north-west and 
the Adriatic coast route and connects Milan and Bologna, the two 
most important railway centres in northern Italy. The line runs 
southwards from Milan over the intensively irrigated low plain to 
Piacenza, where the Po is crossed by a lattice girder bridge with 
masonry piers (c. 2,500 ft. long). From Piacenza to Rimini the line 
follows the Via Emilia as it runs along the Plain at the foot of the 
Northern Apennines. ‘There are several important bridges, the most 
outstanding of which is over the F. Reno (18 spans; 1,713 ft.). The 
line is electrified (3,000 volts, D.C.), has no notable gradients (ruling 
gradient I in 143), and the maximum radius of its curves is 400 metres. 

The 'Turin—Venezia Mestre line is continued eastward by the line 
to Monfalcone and Trieste (89} miles). This line is double track 
throughout and electrified between Cervignano and Trieste (3,000 
volts, D.C.). Between Venice and Monfalcone it runs immediately 
inland of the lagoon-delta zone, and between Monfalcone and Trieste 
goes above the sea along ledges in the steep limestone cliffs, where it 
passes through several tunnels. Bridges are numerous between 
Venezia Mestre and Monfalcone, the most important being over the 
Piave (c. 445 ft. long), the Livenza (c. 300 ft. long), the 'Tagliamento 
(2 parallel girder bridges of 3 spans of up to 206 ft. each), and the 
Isonzo (2 parallel bridges; one of 7 spans of 165 ft. and the other of 
g spans of 165 ft.). ‘The ruling gradient between Venezia Mestre and 
Monfalcone is 1 in 143, but onwards is somewhat steeper. ‘The mini- 
mum radius of curve is 400 metres on the Plain, and about 200 
metres between Monfalcone and ‘Trieste. 
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The above line is paralleled inland on the Plain by the Venice— 
Treviso—Udine line (78$ miles), which is double track, has no steep 
gradients, and a minimum radius of curves of 300 metres. Though 
the line follows the high plain for most of its route, bridges are very 
numerous, the longest being over the Piave (masonry; 20 spans of 
66 ft.) and over the Tagliamento (girder construction on masonry 
piers; 36 spans of 69 ft.; total length, 2,625 ft.). 

The Pavia — Codogno — Cremona — Piadena — Mantua — Nogara — 
Legnago—Monselice line (138 miles) is a useful longitudinal route 
north of the Po, though it is operated in separate sections and trains 
have to reverse at Mantua. The ruling gradient is 1 in 125 and the 
minimum radius of curves is 275 metres. ‘There are notable bridges 
over the Adda (656 ft. long), the Oglio (330 ft. long), and the Adige 
 (c. 660 ft. long). Two branches continue this longitudinal line from 
Legnago to Rovigo (31 miles) and from Rovigo to Chioggia (354 
miles) on the coast. 

Of the transverse routes the electrified (3,000 volts, D.C.) Verona— 
Bologna line (70# miles) is the most important as it forms part of 
the route from the Brenner pass to southern Italy, besides connecting 
two large railway junctions. It crosses the low plain for most of its 
route and its most notable engineering feature is the viaduct over 
the Po (combined road and rail; box girders on masonry piers; 
7 spans of 240 ft. each). The ruling gradient is 1 in 166, the minimum 
radius of curves 300 metres, and the greatest distance between 
stations 54 miles. 

This last line is paralleled by the Verona-Mantua—Modena line 
(594 miles), which has a ruling gradient of 1 in 125, curves of a mini- 
mum radius of 390 metres, and a maximum distance of 74 miles 
between stations. ‘The bridge over the Po has a length of 1,476 feet, 
whilst the bridge over the Mincio at Mantua is also long. 

The Venezia Mestre-Padua—Ferrara—Bologna line (95 miles) is an 
important transverse route linking the great nodal centres of Venice 
and Bologna. This line, which is double track throughout, runs 
inland of the Laguna Veneta and the Po delta and crosses many 
rivers and irrigation canals. The bridge over the Po is the most 
important (continuous girder with masonry piers; 6 spans; 1,405 ft. 
long), though those over the Brenta and Adige are also notable. The 
ruling gradient is 1 in 100 and the minimum radius of curves is 
approximately goo metres. At Ferrara a single-track line branches 
off to Ravenna and Rimini (77 miles). ‘This line, which connects the 
Adriatic coast line directly with the Bologna—Venice line and by-passes 
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Bologna, runs on embankments for practically all of its route. The 
ruling gradient is 1 in 143, the minimum radius of curves 400 metres, 
and the greatest distance between stations 64 miles. 

Other direct transverse lines of lesser importance west of Venice 

include: the Brescia—S. Zeno—Olmeneta—Cremona-—Fidenza line (52 
miles), together with its Treviglio-Olmeneta branch; the ruling 
gradient of these lines is 1 in 143, the minimum radius of curves 
400 metres, and the greatest distance between stations 6? miles: and 
the Brescia—S. Zeno—Piadena—Parma line (564 miles), with a ruling 
gradient of I in 125, a minimum radius of curves of 400 metres, and 
a greatest distance between stations of 6} miles. Both these lines cross 
the Po with bridges about 3,000 yards long at Cremona (Plate 106) 
and Casalmaggiore respectively. 

Fast of Venice several transverse lines link the Venice—Monfalcone- 
Trieste and the Venice—Treviso—Udine lines. As the Venetian plain 
~ is much narrower than the Po plain and there is no longitudinal river, 
the transverse routes are short and quite frequent. These include the 
_Portogruaro—S. Vito—Casarsa line (13 miles), the Belvedere—Cer- 

vignano—Palmanova—Udine line (24 miles), and the Monfalcone- 
Gorizia—Udine line (34 miles; double track; electrified, 3,000 volts, 
D.C). 

_ Milan is the centre for a number of important routes between the 
Arona—Milan (Simplon) line on the west and the Lecco—Milan line 
on the east, in addition to the main lines already described as crossing 
the Alps (p. 433) and Northern Plain. ‘The Porto Ceresio—Varese— 
Gallarate-Milan line is double track from Varese to Milan and is 
electrified (650 volts, D.C.) throughout. At Gallarate it connects 
with the Simplon route. The state-owned (formerly Nord Milano 
Railway) Laveno—Varese Nord—Saronno—Milan line (454 miles; 
double track Malnate—Milan; electrified Saronno—Milan) together 
with the single-track branch joining at Saronno from Como Nord (154 
miles) and the Canzo-Asso—Meda—Seveso—Milan line (324 miles; elec- 
tric) all serve Milan Nord station. These transverse lines are inter- 
connected by a network of short routes, amongst the most notable 
of which are the Novara Nord—Saronno line (254 miles), together 
with its continuation through Seregno to Usmate (18 miles), and the 
Varese-Como-—Lecco line (44 miles). Milan is connected with the 
important industrial centre of Bergamo by two lines, one from 
Usmate (31 miles), on the Milan—Lecco line, and the other from 
Treviglio (35 miles), on the Milan—Venice line. Bergamo is also on 
the direct line from Lecco to Brescia (514 miles). 
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In Milan there are nine passenger stations. The Central terminal 
station, the rebuilding of which was completed in 1931 on a grand 
scale,' is reputed to be the largest and most magnificent of all 
European stations. Each line has two platforms, one 24 feet wide 
exclusively reserved for passengers, the other 13 feet wide for 
luggage and auxiliary services. Of the total of 22 passenger plat- 
forms, 18 have a length of 1,051 feet each and 4 of 591 feet. ‘The 
platform tracks are covered by 5 metal-arch roof spans. The station 
has a palatial booking-hall, magnificent waiting-rooms, restaurants, 
cafés, bars, tourist inquiry office, &c. The Greco Milanese station 
on the line to Chiasso has three platform tracks. ‘The Lambrate 
station is south-east of the Central station on the main line to Genoa, 
Bologna, and Venice. ‘The Rogoredo station is south of the Lambrate 
station where the main lines to Genoa and Bologna diverge. ‘The 
Certosa (formerly Musocco) station on the main line to Turin has 
four platform tracks. The Porta Genova station is the terminus of 
the line to Mortara. ‘The Porta Romana station is on the double- 
track loop-line between the Genoa and Bologna lines and the 
Mortara line which is joined at S. Cristoforo station. Milano Nord 
is the terminus for the heavy suburban trafic of the former Nord 
Milano private railway. The principal goods depots are at Milan 
Central, Scalo Farini, Porta Nuova, Certosa, Lambrate, Porta Vit- 
toria, Porta Romana, and Rogoredo. 

In the Bologna and Venice regions the networks of lines are far 
less dense than around Milan. In the Bologna region the main lines 
already described are of great local as well as national significance. 
In addition, south of the Po, several privately owned branches from 
various small agricultural centres on either the Parma—Suzzara (27} 
miles), the Suzzara—Ferrara (51 miles), or the Ferrara—Rimini (p. 448) 
lines, lead to the main towns of the Via Emilia. ‘The most notable 
private railways are the Ferrara-Cento—Modena (41 miles, p. 426) 
and the Portomaggiore-Budrio—Bologna 5S. Vitale (29 miles; p. 426) 
lines. Several short private lines (pp. 422-425) lead from the Via 
Emilia to towns and villages in the foothills and valleys of the 
Northern Apennines. | 

North-west of Venice the principal secondary lines include the 
longitudinal Vicenza—T'reviso line (364 miles) and the recently con- 
structed Ostiglia~Legnago—Campo Sampiero—Treviso line (714 miles). 
The Vicenza—Treviso line is double track, has a maximum gradient 
of 1 in 143, and a minimum radius of curves of 400 metres. It is 


* 'The Central station has suffered greatly from bombing during the present war. 
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linked to the Milan—Venice main line firstly by the Castelfranco— 
Padua double-track line (184 miles), which has a maximum gradient 
of 1 in 166 and a minimum radius of curves of 350 metres, and 
secondly by the Castelfranco—Venice line (254 miles). The Ostiglia— 
‘Treviso line has a notable bridge over the Adige (656 ft. long). The 
density of railways in this area is due as much to the strategic 
requirements of the War of 1914-1918 as to its economic needs. 


The Peninsula (Figs. 70 and 71) 


The Peninsula is served by three main coastal lines, which, together 
with the Bologna—Florence—Rome line, are the most important in the 
region. ‘he Lecce—Brindisi-Foggia—Rimini-(Bologna) line serves 
the Adriatic coast, the Genoa~Rome—Naples—Reggio Calabria line 
serves the west coast, and the Reggio—Brindisi line the south coast. 
Other lines tend to converge mainly on Rome and Naples, so that it is 
convenient to divide the Peninsula into three sections: the area north 
of Rome, the area between Rome and Naples, and the area south of 
Naples. As the Adriatic coast line serves all three sections and forms 
one continuous route it is described separately together with its 
terminal branch-lines. 

The Adriatic Coast Line. The Lecce-Foggia—Ancona—Rimini line 
(427 miles) follows the Adriatic coast for the greater part of its route. 
It is single track, except between Bari and Molfetta, Ponte della 
Madonna and S. Severo, and Ancona and Rimini. The line is steam 
operated except between Ancona and Rimini, where it is electrified 
(3,000 volts, D.C.). The maximum gradient is 1 in go, and the 
minimum radius of curves 300 metres. 

The Adriatic coast railway between Lecce and Brindisi crosses 
low undulating country and reaches no height greater than 177 feet 
(Trepuzzi). From Brindisi to Barletta the line runs along the coastal 
plain generally at the foot of the Murge scarp, and has no steep 
gradients and only rises to 266 feet at Ostuni station. ‘There are no 
tunnels in this section, but there are a few bridges, mainly over 
roads. ‘he line serves the string of coastal towns, which are close 
to each other between Monopoli and Barletta, the greatest distance 
between stations being 9+ miles along the desolate coast between 
Brindisi and Monopoli. 

Beyond Barletta the line goes inland across the low T'avoliere di 
Puglia (highest station Poggio Imperiale, 302 ft.) to serve the impor- 
tant town and junction of Foggia and to avoid the mountainous 
Gargano peninsula. There are no steep gradients in the ‘l'avoliere 
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and no tunnels, though bridges over rivers and streams are frequent. 
The bridge over the Ofanto is notable. 

The coast is rejoined near Ripalta station and followed closely to 
Rimini, except where the line turns inland to avoid the M. Conero 
headland shortly before Ancona and between Pesaro and Cattolica 
where hills come straight down to the sea. Throughout the line runs 
for the most part on the flat and narrow coastal strip at the foot of 
steep cliffs or scarps, above which undulating hills rise to the Apen- 
nines farther inland. These hills are intersected by numerous wide 
river valleys, the mouths of which have to be bridged where they 
cross the coastal plain. There are, therefore, numerous large bridges 
as well as frequent culverts over streams. The most notable of the 
bridges and viaducts are over the F. Sangro, the F. ‘Tenna (masonry; 
10 spans; 386 ft. long), and the F. Chienti (reinforced concrete; 
14 spans; 583 ft. long). There are several short tunnels between 
Istonio (near Vasto) and Tollo-Canosa-Sannita (beyond Ortona), 
but the longest tunnels are where the line leaves the coast. The M. 
Conero tunnel is 1,640 yards long and the tunnel between Pesaro and 
Cattolica about half a mile long. The gradients between Ripalta station 
and Rimini are not considerable, the ruling gradient being 1 in go, 
which only occurs in short stretches, and the greatest altitude (Varano, 
180 ft.) is attained when the line turns inland avoiding M. Conero. 

Numerous short dead-end branches lead off this line, mainly to 
serve inland towns, though some lead to the coast. ‘The branch lines 
are: (1) The narrow-gauge, private S. Spirito—Bitonto electrified line 
(54 miles; Bitonto, 351 ft., highest station; p. 422). (2) The Margherita 
di Savoia~Margherita di Savoia Ofantino (3 miles) line leads from the 
important salt-pans of Margherita di Savoia across level country to 
the main line. The passenger traffic is operated mainly by railcars. 
(3) The Cerignola Campagna—Cerignola line (44 miles; Cerignola, 
alt. 387 ft., highest station) is mainly operated by railcars. (4) The 
Manfredonia—Foggia line (23 miles), which crosses the low, undu- 
lating 'Tavoliere di Puglia from the coast, has few gradients, and 6 
bridges over streams. (5) The Foggia—Lucera line (13 miles; Lucera, 
581 ft., highest station) is mainly operated by railcars. (6) The private 
Peschici Calenella—S. Severo (49 miles; Apricena Superiore, 896 ft., 
highest station; p. 424) line is electrified and follows the northern 
slopes of the Gargano peninsula for most of its way. (7) The Pineta 
di Pescara—Penne narrow-gauge electric railway (24+ miles, p. 421) 
has 3 tunnels. (8) The Giulianova—Teramo line (16 miles) has gradi- 
ents as steep as 1 in 83. ‘The passenger services are mainly operated 
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by railcar. (9) The Porto d’Ascoli—Ascoli Piceno line (174 miles) has 
no gradients steeper than 1 in 100 and follows the Tronto valley. 
Passenger services are generally operated by railcar. (10) The private 
narrow-gauge Porto 5. Giorgio-Fermo—Amandola line (354 miles; 
-p. 421) 1s electrified and heavily graded (steeper than 1 in 401n places). 
Beyond Fermo the line follows the valley of the F. Tenna. (11) The 
Rimini (separate station)-San Marino private narrow-gauge electric 
railway (p. 427) follows at first the Ausa valley and then a very winding 
course through the hills. The gradients are steep (maximum gradient 
I in 22) and there are 17 tunnels and 3 bridges. The minimum radius 
of curves is 100 metres. (12) The narrow-gauge private Rimini— 
Mercatino Marecchia line (21$ miles; p. 423; Mercatino Marecchia, 
840 ft., highest station) follows the F. Marecchia for most of its route. 

North of Rome. In the area north of Rome several short trans- 
Apennine routes converge on Florence, one goes to Spezia, and the 
important Florence-Rome line follows the Tyrrhenian valley between 
the pre-Apennines and the Apennine barrier. The Falconara Marit- 
tima (Ancona)—Rome and the Pescara—Rome lines are the only ones 
to cross the Apennines from the Adriatic coast to Rome itself. ‘The 
majority of the routes north of Rome are longitudinal and as far as 
possible follow valleys; transverse lines are comparatively rare. ‘This 
is so because the bulk of traffic movement is lengthwise along the 
Peninsula (Fig. 66), whilst the highest and most forbidding parts of 
the Apennines are for much of their length close to the east coast and 
make coast-to-coast transverse routes difficult. Immediately west of 
this mountain barrier the railway network is closer as the mountain 
blocks are more broken by valleys and troughs. Minor lines serve the 
lower Arno basin, the Tuscan uplands, the Central Apennine basins, 
and the volcanic hills north of Rome, and link the west coast line 
with the Tyrrhenian valley line, and the latter with the Falconara 
Marittima—Rome railway. In addition several short branches from 
the coastal routes terminate at ports or hill towns. The areas served 
by closer networks are generally the most densely populated and 
topographically least difficult for railway construction. 

The Genoa—Spezia—Leghorn—Rome line (3104 miles) is electrified 
(3,700 volts, 3-phase, 162 cycles between Genoa and Viareggio; 
3,000 volts, D.C., Viareggio-Rome) and is double track except 
between Manarola and Framura. The maximum gradient is 1 in go 
and the minimum radius of curves 300 metres. Between Genoa and 
Spezia the line keeps very close to the coast, which is for the most 
part rocky and steep. There are, therefore, many engineering works 
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including tunnels, bridges, retaining walls, and other protective works. 
‘Tunnels are most frequent and longest where the neck of the Portofino 
peninsula is crossed (longest tunnel, Ruta, 3,375 yds.), and between — 
Sestri Levante and Spezia where the coast is particularly steep. In 
the latter section between Sestri Levante and Riomaggiore the line 
is in tunnels for most of its route, the longest being the Valle- 
grande (c. 4,374 yds.), the Rospo (2,821 yds.), the Mesco (3,370 yds.), ° 
and the Monterosso (2,501 yds.). Between Riomaggiore and Spezia 
the line divides into two single tracks, one old and the other new, 
both of which are in tunnels for the most of their route. On the new 
line the Biassa tunnel is 5,632 yards long, and on the old the Biassa 
tunnel is 4,193 yards long and the Fossola tunnel 1,928 yards long. 
Le Grazie tunnel (2,274 yds.) between Rapallo and Sestri Levante is 
also notable. Bridges and viaducts are numerous throughout the line, 
but especially immediately east of Genoa. The most important are the 
Sturla viaduct (masonry; 10 spans; 656 ft. long) over the ‘T. Sturla, 
the viaduct over the R. Priaraggia (masonry; c. 330 ft. long), the via- 
duct over the 'T’. Nervi (masonry ; 13 spans; 689 ft. long), the Bogliasco 
viaduct (masonry; 15 spans; 656 ft. long), the Recco viaduct (masonry ; 
1,280 ft. long; Plate 108), the Zoagli viaduct (masonry ; 7 spans; 459 ft. 
long; Plate 110), the bridge over the ‘I’. Bisagno (masonry; 9 spans; 
591 ft. long), and the Monterrosso viaduct (masonry; 394 ft. long). 
Pieve Ligure (alt. 108 ft.) is the highest station, and the ruling 
gradient throughout this section of the line is 1 in 166. 

Between Spezia and Rome the railway follows the coastal plain 
generally not far from the sea, and only goes inland for any distance 
to avoid the Piombino peninsula, the M. d’Alma and the Poggio 
Ballone peninsula, and the Promontorio Argentario. As no station 
has an altitude greater than 246 feet (Gavorrano), the gradients are 
not very long or severe (ruling gradient 1 in go). Bridges and culverts 
are numerous especially on the plains of Pisa and Grosseto where 
there are many drainage canals. ‘The most notable bridges are over 
the rivers Magra (masonry; 13 arches; 1,325 ft. long), Arno (5 spans; 
about 490 ft. long), and Cecina (masonry; 5 spans, 3 of 98 ft., 2 of 
66 ft.). ‘There are no tunnels between Castiglioncello and Rome, but 
in the northern section of the route they are numerous, especially 
near Spezia and along the rocky stretch of coast between Leghorn and 
Castiglioncello. ‘These tunnels, with the exception of the Galleria 
Telegrafo (1,203 yds. long), are not, however, long. 

Between Pisa and Vada there is a loop-line (28 miles) through a gap 
in the hills east of Leghorn, which it by-passes. The line does not 
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rise above 226 feet (Orciano), and the maximum gradient is I in 111; 
the minimum radius of curves is 300 metres, and the greatest distance 
between stations 67 miles. here are numerous bridges over streams 
and one short tunnel. The Leghorn—Colle Salvetti line (104 miles) 
connects the main coast line with the loop line, and although it has 
a gradient as steep as I in 59 no station on it is higher than Leghorn 
(49 ft.). 

Dead-end branch lines leading from the Genoa—Rome line include: 
(1) The Marina di Carrara—-Apuania Carrara—Carrara 5. Martino line, 
which carries marble from the quarries in the Apuan Alps (Plate 113). 
(2) ‘The Cecina—Volterra line (23 miles) follows the Cecina valley to 
Saline di Volterra (alt. 266 ft.), where the steep climb (10 miles) to the 
hill-town of Volterra (alt. 1,640 ft.) commences. (3) ‘The electrified 
Piombino—Campiglia line (84 miles), which, although it crosses a low 
undulating country (Piombino, highest station, 59 ft.), has a ruling 
gradient of 1 in 59 and one tunnel. The minimum radius of curves 
is 250 metres and the greatest distance between stations 5 miles. 
(4) The private Porto S. Stefano—Orbetello Citta—Orbetello line 
(g miles; p. 424) first keeps close to the coast and then follows a 
causeway past Orbetello Citta. (5) The Civitavecchia Marittima— 
Civitavecchia line (14 miles long) is used by the Sardinian boat trains. 
(6) The Ladispoli—Palo electric line (14 miles) serves the sea-side 
resort of Ladispoli and is only used in the bathing-season. (7) The 
Fiumicino—Ponte Galeria electric line (7 miles) serves the small port 
of Fiumicino at the entrance of the Canale Navigabile, the northern 
mouth of the Tiber. The ruling gradient is 1 in 250 and the minimum 
radius of curves 500 metres. 

The Bologna—Florence—Arezzo—Rome Direttissima line (256 sailes) 
is double track and electrified (3,000 volts, D.C.). The maximum 
gradient is 1 in 23 and the minimum radius of curves 350 metres. 

The section across the Northern Apennines between Bologna and 
Florence is of recent construction and is laid out for high-speed 
running with automatic block signals and a maximum block section 
length of about 34 miles. It is thus capable of taking a train every 
5 minutes each way. As far as possible the line follows the Savena 
and Selta valleys north of the watershed ana the Bisenzio valley to 
the south. No station has a greater altitude than 1,037 feet (S. Bene- 
detto Sambro-Castiglione Pepoli), and the gradients are not exces- 
sively severe in the open, but in tunnels are sometimes as much as 
I in 23. Altogether there are 224 miles of tunnel, including the 
famous Apennine tunnel (maximum gradient 1 in 160) which pierces 
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the watershed and is 20,241 yards long. The next most notable is 
the M. Adone tunnel (7,803 yds.) through the ridge between the 
Savena valley and the Selta valley. ‘The total length of the line in this 
section carried on bridges and viaducts is 2? miles. ‘The most impor- 
tant are the bridge over the T. Savena (masonry, 7 spans of 46 ft.), 
the viaducts over the F. Selta (masonry, 7 spans of 66 ft.; 7 spans of 
82 ft.; Plate 111), and over the T’. Farnetola (11 of 66 ft.; 1 of 39 ft.), 
and the bridge over the F. Selta (3 spans of 66 ft.; 3 of 39 ft.). Where 
the line is not in tunnels or on bridges there is an almost continuous 
sequence of retaining walls and heavy earthworks. 

Between Florence and Rome the Tyrrhenian valley between the 
Pre-Apennines and the Apennines is followed. The gradients are 
for the most part comparatively easy (1 in 83 maximum), though some 
of the curves are quite sharp (350 metres minimum radius). ‘There 
are, however, frequent bridges and culverts, and a number of tunnels, 
mostly short. The highest station (Panicarola, 938 ft.) is in the most 
difficult section, which is the low watershed between the Chiana 
valley and the Tiber valley. Here there is the longest tunnel (1,465 
yds.). The most notable bridges are over the Tiber near Alviano 
(girder; 3 spans; 525 ft. long), and over the T. Farfa (12 spans of 
384 ft.). 

Of the transverse lines crossing the Apennines the most important 
is the Falconara—Terni—Narni—Orte(—Rome) line (1254 miles). ‘This 
is single track except between ‘Terni and Narni (8 miles) and 1s electri- 
fied on the 3,000 volts, D.C. system. The maximum gradient is I in | 
45, the minimum radius of curves 350 metres, and 10 miles is the 
greatest distance between stations on the single-track sections. ‘This 
line follows, as far as possible, valleys and Apennine basins. From 
Falconara (near Ancona on the Adriatic coast line) it runs along the 
Esino and one of its tributary valleys to beyond Fabriano. In this 
section the Rossa tunnel is notable (1,418 yds. long), and there are 
many bridges over streams. Beyond Fabriano the steep Umbrian 
Apennines are crossed to Fossato by the Fossato tunnel (2,087 yds.) 
and by gradients as steep as r in 45. From Fossato (alt. 1,519 ft.), 
' the summit of the line, the course of the Galdognola and Topino 
rivers and the Foligno basin are followed southwards to Spoleto. 
Between Spoleto and Terni another ridge (Giuncano, alt. 1,155 ft., 
highest station) is crossed by the Balduini tunnel (1,799 yds.) and 
with gradients as severe as I in 45 on both sides. From Terni the 
line follows the Nera valley to Orte in the Tiber valley, whence the 
Florence—-Rome line continues to Rome. Throughout this line there 
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are frequent tunnels, mostly short, and numerous bridges and culverts, 
and other engineering works. The longest viaduct (715 ft.) is near 
Terni and crosses the F. Serra. 

The dead-end branches of this line are: (1) ‘The Fabriano—Urbino 

(494 miles) line. This chiefly follows a number of lateral tributaries 
of the main rivers flowing to the Adriatic coast, which it parallels 
about 25 miles inland. ‘The line crosses several ridges and has gradients 
of 1 in 50 as well as 14 tunnels (Plate 115). (2) The private narrow- 
gauge Spoleto—Norcia electric line (32 miles; p. 425; Caprareccia and 
‘Norcia, 1,936 ft., highest stations), which crosses very difficult moun- 
tainous country. It has gradients in some places as steep as I 1n 25, 
as well as sharp curves, and 13 bridges and 12 tunnels. At Albacina 
the line through Castelraimendo and Macerata to Civitanova Marche 
on the Adriatic coast line also branches off. This steeply graded line 
(1 in 50) follows the Potenza and Chienti valleys for the greater part 
of its route and has 6 short tunnels. 

The Rome—Sulmona-—Pescara line (148 miles) is another important 
trans-Apennine railway linking Rome with the Adriatic coast. It is 
electrified from Rome to Sulmona and is single track throughout. 
The maximum gradient is i in 33, the minimum radius of curves 
300 metres, and the greatest distance between stations 64 miles. On 
leaving Rome, the line winds up the Aniene valley through some 
short tunnels and across numerous bridges, the most notable being 
the viaduct over the Ponte Nuovo valley (masonry; 15 spans of 33 ft. 
each; Plate 114). At Roviano the Aniene is left and as far as Sulmona 
the line follows a difficult route as it crosses at right angles a series 
of ridges and numerous river-valieys. ‘Throughout this section steep 
gradients, long tunnels, large bridges, and sharp curves abound. 
There is over 12 miles of tunnel between Rome and Sulmona. ‘This 
switch-back section is divided into two by the Fucino basin. The 
most difficult stretch west of the basin is the climb from Roviano to 
Colli di Monte Bove (second summit of the line; 2,536 ft.), where the 
ruling gradient is in 36. Beyond the Monte Bove tunnel (4,308 yds.) 
the gradients are less severe as the line drops to Avezzano. East of 
the Fucino basin the climb over the Abruzzi mountains to the summit 
at Carrito-Ortona (2,940 ft.) and the drop to Sulmona are both difh- 
cult and necessitate two long tunnels (Carrito, 3,877 yds.; Pietrafilta, 
1,953 yds.) and gradients as severe as 1 in 40. The viaduct in the 
Sulmona basin over the F. Sagittario is notable. From Sulmona 
(alt. 1,142 ft.) the line follows the Sagittario and the Pescara valleys 
to the port of Pescara. ‘There are a few short tunnels, and bridges are 
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numerous, the most notable being two of identical dimensions (con- 
crete on masonry piers; 5 spans, 4 of 33 ft. and a central span of 
125 ft.) over the F. Pescara. | | 

Only a few not very important lines link the Genoa—Rome and the 
Bologna—Florence—Rome railways. On the other hand the small plain 
of Viareggio and the lower Arno basin and its adjacent valleys are 
well served because of their dense population and ease of railway con- 
struction. Besides the west coast line and the more notable local lines 
serving this lowland region, three important trans-Apennine lines 
converge on Florence and another leads to Spezia by the Magra valley 
which enters the northern end of the plain of Viareggio. ‘The narrow- 
ness of the barrier of the Northern Apennines facilitates the con- 
struction of these trans-Apennine routes, which, nevertheless, have 
demanded considerable feats of engineering. 

Of the trans-Apennine routes converging on Florence the most 
important is the Bologna—Prato—Florence Direttissima line (p. 457) 
which has supplanted the railway via Pistoia as the main line from 
Bologna to Florence, whilst the Faenza—Florence line has always 
carried far less traffic than the other two. 

The Bologna-Pistoia—Florence electrified (3,000 volts, D.C.) line 
(70% miles) is slower and longer than the Direttissima. It follows the 
Reno valley almost to its source and has gradients as steep as I in 40, 
frequent tunnels, and large bridges mainly over the Reno. In this 
climb the Riola tunnel is the longest (1,531 yds.). From near Pracchia 
(alt. 2,021 ft.), the highest station, the line descends very steeply with 
an almost continuous succession of tunnels and viaducts, and gradients 
as steep as 1 in 38. At one point the line doubles back on itself for 
24 miles in a series of tunnels in close succession. ‘The longest tunnels 
are the S. Momme (3,013 yds.), the Signorino (1,173 yds.), and the 
Piteccio (1,917 yds.). The most notable viaducts are the Castagno 
(15 spans of 33 ft.), the Fabricaccio (12 spans of 33 ft.; 173 ft. high), 
and the Fabrica (14 spans of 33 ft.). There are numerous sharp 
curves throughout the route, the minimum radius of curves being 
300 metres. The line is double track between Pistoia and Florence, 
and the greatest distance between stations is 74 miles on the single- 
track section. 

The Faenza—Florence line (49 miles) besides being very difficult is 
only worked by steam traction. From Faenza it climbs the Lamone 
valley with a few short tunnels as far as Fantino. Onwards the line 
crosses the watershed near Crespino (alt. 1,399 ft., the highest station), 
and, before Ronta, passes through 4 long tunnels (4,156 yds., 2,515 
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yds., and 2 of 1,312 yds.). From Ronta the line drops to the Borgo 
S. Lorenzo basin, and finally, after a short climb, descends to Florence 
with some sharp curves and loops and with several tunnels, one of 
which is 3,827 yards long and another 1,312 yards. Bridges and 
viaducts are frequent throughout. The minimum radius of curves is 
300 metres, the maximum gradient 1 in 37, and the greatest distance 
between stations 54 miles. The Borgo S. Lorenzo—Pontassieve line 
(20% miles; Borgo S. Lorenzo, 692 ft., highest station) follows the 
Sieve valley and connects the Faenza—Florence line with the Florence- 
Rome main line. 

The Parma—Fornovo-S. Stefano di Magra—Vezzano-—Spezia line 
(74 miles) is electrified (3,700 volts, 3-phase, 16% cycles) throughout, 
but is double track only between Vezzano and Spezia and between 
Borgo Val di ‘Taro and Pontremoli. ‘The climb over the Apennine 
watershed is difficult, and between Fornovo and Spezia there are 
31 tunnels of varying length. The maximum gradient is 1 in 40, the 
minimum radius of curves is 300 metres, and the greatest distance 
between stations 54 miles. On leaving Parma the line crosses flat 
country before climbing along the Magra valley, where tunnels be- 
come rapidly more frequent as the valley narrows. ‘The most notable 
tunnels are the Solignano (1,750 yds.), the Groppo S. Giovanni 
(14 miles), the Maccagnana (1} miles), and the Martini (about 1 mile). 
Bridges are numerous, and the longest include the viaducts over the 
T. Parma (492 ft.), the F. Taro (near Solignano; 656 ft.), the T. 
Mozzola (328 ft.), and the F. Taro (near Berceto; 985 ft.). Between 
Borgo Val di Taro and Pontremoli the watershed between the Taro 
and the Magra valley is crossed. ‘This is accomplished by the Borgallo 
tunnel (8,749 yds.), about half-way through which the summit of the 
line (1,440 ft.) is reached. The maximum gradient is attained beyond 
the summit where the line drops steeply (1 in 40) from Grondola 
-Guinadi to Pontremoli. There are numerous tunnels, the longest in 
this section being the Scorano (1,094 yds.). The line then descends 
less steeply along the Magra valley to S. Stefano di Magra. Bridges 
are very numerous, whilst there are some short tunnels. From 
Vezzano Ligure the line crosses a hill spur and then follows the main 
west coast route to Spezia. A single-track electrified branch leads 
from 5S. Stefano di Magra to Sarzana (44 miles) on the main west 
coast route. This branch has a maximum gradient of 1 in 250, and a 
minimum radius of curves of 500 metres. A less important line 
branches off at Aulla and, following the Aulella valley, climbs to 
Equi ‘Terme (124 miles; 886 ft., highest station). 
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The majority of lines of the lower Arno basin centre on Florence, 
though Lucca and Pisa are also notable junctions. Since the plain 
is well watered and irrigated there are numerous bridges and culverts 
on all the lines. The Pisa—Lucca—Pistoia (404 miles) and the Pisa— 
Empoli—Florence (504 miles) lines serve the north and south sides of 
the basin respectively and are the most important of the local lines. 
The southern line, which is double track, is of much greater conse- 
quence of the two, and is undergoing electrification. It has a ruling 
gradient of 1 in 166, and a minimum radius of curves of 290 metres. 
The northern line, which has a short climb over the low northern 
slopes of the M. Albano (Serravalle Pistoiese, 256 ft., highest station), 
has a ruling gradient of 1 in go and maximum curves of 290 metres. 
This line is continued to Florence by the double-track electrified 
Bologna—Pistoia—Prato—Florence line. ‘These two routes along the 
northern and southern margins of the lower Arno basin are inter- 
connected by the Pontedera—Lucca line (16 miles) which runs to the 
east of M. Pisano. Other lines converge on Lucca from Viareggio 
(134 miles) and from Castelnuovo di Garfagnano (28 miles; 853 ft., 
highest station). The first of these lines has a ruling gradient of 1 in 
roo and a tunnel 1,808 yards long as it cuts through a spur of the 
Apuan Alps; thesecond follows the Serchio valley (Plate 112). Besides 
the State Railway lines serving Pisa the private electrified Pisa—Marina 
di Pisa—Leghorn line (203 miles, p. 424) follows the Arno to the sea 
and then the coast to Leghorn. 

South of the lower Arno basin the ‘Tuscan uplands are served 
by two principal lines: the Empoli-Siena—Asciano—Chiusi and the 
Montepescali (on the west coast railway)-Monte Antico—Asciano 
lines. The Empoli—Chiusi (954 miles) line follows, with numerous 
bridges, the Siena trough to Siena (1,027 ft.), where it attains its 
greatest altitude. The line then winds through several short tunnels 
across the southernmost part of the Chianti hills to Lucignano, and 
onwards runs along the Val Chiana to Chiusi. The maximum gradient 
is I in 71, the minimum radius of curves 300 metres, and the greatest 
distance between stations 7? miles. ‘The Montepescali—Monte Antico— 
Asciano line (53 miles) follows mountain valleys for most of its route, 
and has frequent short tunnels and numerous bridges and culverts. 
The maximum gradient is 1 in 100, the highest station Trequanda 
(938 ft.), the minimum radius of curves 270 metres, and the greatest 
distance between stations 8 miles. ‘The private Siena—Monte Antico 
(34 miles; p. 425) railway links the two former lines. For most of its 
route it follows tributary valleys of the Ombrone and the Ombrone 
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itself; Siena (Madonnina Rossa) is the highest station (840 ft.). The 
private Arezzo—Sinalunga railway (25 miles; p. 422) is electrified, and 
although it crosses some low hills it mainly keeps to the valleys. 

The volcanic hills north of Rome are served by lines which either 
lead direct to Rome or join the Florence—Rome line. The Attigliano- 
Bomarzo—Viterbo—Capranica-Sutri-Rome line branches from the 
Florence-Rome line and serves a number of the more important 
towns and villages. It is a difficult line to work. At first it climbs with 
gradients as steep as 1 in 30 from the Tiber valley (285 ft.) to Monte- 
fiascone (1,322 ft.), and beyond Viterbo skirts the western slopes of 
the Mi. Cimini and Mi. Sabatini, finally to descend to Rome across 
the Roman Campagna. ‘The summit is at Vico Matrino (alt. 1,476 ft.) 
on the slopes of Mi. Cimini. The line is in cuttings or on embank- 
ments for most of its route, and there are several short tunnels and 
frequent bridges over streams. ‘The longest tunnel (1,312 yds.) and 
viaduct (over the Valle dell’ Inferno; 14 spans; 984 ft. long) are on 
the outskirts of Rome. ‘The minimum radius of curves is 250 metres, 
and the greatest distance between stations 54 miles. The private 
standard-gauge Viterbo—Civita Castellana-—Rome line (634 miles; 
p. 424; Bagnaia, 1,476 ft., highest station) is electrified (3,000 volts, 
D.C.) and skirts the eastern slopes of the volcanic Mi. Cimini and the 
Mi. Sabatini. It was entirely reconstructed in 1932. In Rome the 
Tiber is crossed between Roma Aeroporto (Littorio airport) and 
Acqua Acetosa stations by a concrete viaduct with five arch spans of 
79 feet each. The final section between Acqua Acetosa and the 
terminus at Piazzale Flaminio is underground, being successively in 
single tunnel and in two double-track tunnels containing sidings as 
well as running lines. 

The Civitavecchia—Capranica-Sutri—Orte railway (534 miles) runs 
transversely across the lines converging on Rome and joins the west 
coast route with the Florence—Rome line. From Civitavecchia the 
line climbs round the northern spurs of the Mi. della Tolfa on to the 
volcanic plateaux below the Mi. Cimini, the southern flanks of which 
are skirted before the final descent to Orte in the Tiber valley. The 
climb on to the plateaux from Civitavecchia is steep, but the drop 
from Ronciglione (1,325 ft.), the highest station, to the Tiber valley 
is more gradual. Bridges and viaducts over deep valleys are numerous 
and short tunnels frequent. There is, however, one tunnel 1,531 
yards long near Monte Romano. The greatest distance between 
stations is 54 miles. 

The basins of the Umbrian Apennines are served by lines between 
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or linking the Bologna—Florence—Rome and the Falconara Marittima— 
Orte—Rome lines. The basins attract the railways because they are 
well populated, and are comparatively easy for railway construction. 
The only interconnecting State Railway line runs from 'Terontola (on 
the Florence-Rome line) to Foligno (on the Falconara—Orte line). 
This route is 514 miles long and has gradients up to 1 in 100 (Tuoro, 
866 ft., highest station). Passenger services are mainly by railcars. 
The shores of Lake Trasimino are first skirted, then a hilly and undu- 
lating section is crossed to near Perugia, and finally the Foligno- 
Spoleto depression is followed to Foligno. The majority of the 6 
tunnels are between the shore of Lake Trasimeno and Perugia, whilst 
the 19 bridges are evenly distributed throughout the line. 

The private narrow-gauge Arezzo—Umbertide—Fossato di Vico line 
(83 miles; p. 422) also connects the two main lines. After leaving the 
Arezzo basin a steep mountain ridge (Torino, 1,644 ft., highest station) 
is crossed and then the Val Tiberina basin is followed to Umbertide. 
Another ridge is crossed and the northern edge of the Gubbio basin 
is skirted before the final climb to Fossato di Vico. ‘The maximum 
gradient is 1 in 40 and there are 35 bridges and 7 tunnels. Arezzo is 
also served by the private standard-gauge Pratovecchio—Stia—Arezzo 
line (28 miles; p. 426; Pratovecchio, 1,421 ft., highest station) 
which follows the Casentino valley. ‘The private electrified Umber- 
tide—Perugia—Terni line (67 miles; p. 423) leaves the Arezzo— 
Umbertide—Fossato di Vico line at Umbertide and runs southwards 
across the Terontola—Foligno line at Perugia Ponte S. Giovanni. 
From Umbertide to Todi it follows the Tiber river, which first flows 
through the Umbertide basin, and then, beyond a short constriction, 
through the Todi basin. Beyond 'Todi the line climbs along a tribu- 
tary valley to cross the watershed (Sangemini, 1,047 ft., highest station) 
to the Terni basin, the northern flank of which is descended to Terni. 
The maximum gradient is 1 in 67, and there are 22 bridges and 2 
tunnels. At Ponte S. Giovanni an electrified branch (34 miles) leads 
to Perugia; it has one bridge and one tunnel. 

The Terni-Sulmona line (g9$ miles) is the only one linking the 
Falconara—Orte-Rome and the Pescara—Rome lines. It crosses the 
Abruzzi Apennines and is heavily graded. The minimum radius of 
curves is 250 metres and the greatest distance between stations is 
64 miles. On leaving Terni the line cuts through a hill spur mainly 
in tunnels and then follows the Velino valley past Rieti, whence it 
climbs very steeply (max. gradient 1 in 29). ‘There are numerous 
tunnels, sharp curves, and spirals before the summit at Sella di Corno 





PLATE 113. Train carrying marble on the Carrara branch 





PLaTe 114. The Ponte Nuovo viaduct on the Rome—Sulmona line 





PLATE 115. Viaduct near Urbino 
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(3,245 ft.) is reached. After the summit the line descends steeply 
along the Raio and Aterno valleys with no tunnels as far as Befh, 
beyond which they become frequent along the Aterno gorge before 
the Sulmona basin is reached. The longest tunnels are 1,312 yards 
and 1,433 yards. Bridges are very frequent throughout the line. 

Rome is one of the most important rail centres in Italy. Five main 
lines, from Genoa, from Bologna, two from Naples, and from Sulmona 
and Pescara, meet here. All of these, as well as the local lines from 
Viterbo, Albano, ‘Terracina, Nettuno, and Fiumicino, terminate at 
Roma Termini station on the east side of the city. The only lines 
ending at other stations are the private lines to Ostia (Stazione Porta 
S. Paolo), Viterbo (Stazione di Viterbo in Piazzale Flaminio), and 
Alatri (outside Roma Termini). Various schemes for dealing with 
the inconvenience and congestion caused by this concentration have 
been projected from time to time. Recent improvements include the 
construction of a large new marshalling yard adjoining the Littorio 
airport to the north-east of Rome on the Florence line; the enlarge- 
ment of the Tiburtina station south of the marshalling yard to afford 
an alternative to the Termini station for passenger traffic; the con- 
struction of large carriage sidings and a depot adjoining the Prenestina 
station on the Sulmona line; improvement and enlargement of 5. 
Lorenzo goods yard, station, and locomotive depot between ‘Termini 
and Prenestina stations; and the construction of the large new 
Ostiense station on the southern edge of the city on the Genoa line. 
These stations, together with Trastevere (repair shops) in the extreme 
west, and Tuscolana, in the angle between the Genoa and Naples 
lines, lie on a rough semicircle, centred on the ‘Termini station and 
stretching from north-east clock-wise to south-west. The Vatican 
railway is described on page 427. 

In order to provide connexion between the several main lines with- 
out the necessity of running into the ‘Termini station, double-track 
loops have been constructed to connect the ‘Tiburtina station with 
the Prenestina, S. Lorenzo, Tuscolana, and Ostiense stations, whilst 
a quadruple track extends from iburtina to Littorio, two tracks 
being for the Florence line, and the other two running through the 
marshalling yard. 'The result of this is that trains can run from any 
of these stations on to any of the main lines without entering the 
Termini station. 

South of Rome. South of Rome the Rome—Naples Direttissima and 
the Brindisi—Rimini lines keep to the west and east coasts respectively, 
whilst the inland Rome-—Naples line follows the Sacco—Liri valley. 

A 6000 Hh 


466 COMMUNICATIONS 


The majority of the other lines, which are not numerous, are trans- 
verse. Only the Rome district has a network of short disconnected lines. 

The Rome—Naples Direttissima line (115 miles) is the shortest and 
most modern railway between the two great cities. It is double track 
and electrified (3,000 volts, D.C.) throughout, has no station higher 
than 413 feet (Campo Leone), no gradient steeper than 1 in 100, and 
a minimum radius of curves of 800 metres. 

The line is never a very great distance from the sea. On leaving 
Rome it runs 10-13 miles inland, at first across the undulating Roman 
Campagna where there are numerous bridges over streams, and then 
along the north-eastern edge of the recently drained Pontine marshes. 
It then pierces the Mi. Ausoni by the M. Orso tunnel (8,153 yds.) 
and skirts the landward edge of the plain of Fondi to the Vivola tunnel 
(8,235 yds.) through the Mi. Aurunci. Beyond Formia the line skirts 
the coast at the foot of the steep Mi. Aurunci, but turns inland again 
across the plain of Minturno to enter the Massico tunnel (5,881 yds.) 
through M. Massico in order to reach the plain of Campania. Here 
the most notable engineering feature is the bridge over the F. Vol- 
turno. Finally the undulating volcanic hills of the Campi Flegrei are 
crossed with two important tunnels (2,187 yds. and 1,936 yds. long) 
to Naples Central (Piazza Garibaldi). _ 

Besides local lines centring on Rome and Naples, three State Rail- 
way lines, the Rome—Terracina, the Campo Leone—Nettuno, and the 
Formia—Gaeta, join the Direttissima railway with the coast. 

The Rome-—Velletri-Sezze Romano—Terracina line (664 miles), 
which is undergoing electrification between Rome and Velletri, runs 
inland of the Rome—Naples Direttissima for most of its route and 
takes off from the inland line to Naples at Ciampino. It serves the 
towns and resorts of the Alban hills, and the towns of the Mi. Lepini, 
and connects them with the capital and with the sea-side resort of 
Terracina. Velletri (g19 ft.) is the highest station, and there are some 
severe gradients (ruling gradient 1 in 40) and sharp curves (minimum 
radius of curves, 250 metres). Bridges and viaducts are numerous. 
The greatest distance between stations is 94 miles. The Nettuno-— 
Campo Leone line (16 miles; Campo Leone, 413 ft.) is electrified and 
connects the Rome—Naples Direttissima line with the sea-side resorts 
of Anzio and Nettuno. The maximum gradient is 1 in 40 and the 
minimum radius of curves is 200 metres. ‘There is one tunnel between 
Nettuno and Anzio, 1,203 yards long. The Gaeta—Formia line (54 
miles) serves the port of Gaeta and throughout runs not far from the 
coast. 
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The private Lido di Roma—Roma Porta 8S. Paolo line (15 miles; 


- p. 425) also links Rome with the coast. It is primarily for passenger 


traffic to the bathing-beaches, and is single track and electrified. The 
line parallels the south bank of the Tiber for most of the way and 
passes through low country with no appreciable gradient. ‘There 
are frequent bridges over canals as well as two short tunnels before 
Rome. 

The double-track Rome — Roccasecca — Caserta — Cancello — Naples 
Central line (155 miles) is the original Rome—Naples line (inland 


route). It is, however, longer and more steeply graded than the new 


Direttissima line, and has a ruling gradient of 1 in 59, and a minimum 
radius of curves of 500 metres. On leaving Rome the line climbs 
across the Roman Campagna to Palestrina (1,089 ft., the highest sta- 
tion) and, after a further short climb in a tunnel (1,093 yds.), follows 
an undulating course down the wide fertile Sacco-Liri valley to near 


Cassino. The lower slopes of the volcanic Roccamonfina are then 


skirted until the plain of Campania is reached. Onwards the line 
serves the towns on the inner edge of the intensively cultivated and 
densely populated plain, before turning south-westwards at Cancello 
to Naples. 

The Rome—Naples Direttissima and the inland route are connected 
with each other by the Formia—Sparanise line (314 miles; Cascano, 
663 ft., highest station) and less directly by the Rome—Terracina (see 
above) line in conjunction with the Velletri—Colleferro Segni line 
(15 miles; Lariano, 994 ft., highest station). 

Three branch-lines serve the hills south and south-east of Rome. 
The longest of these, the private narrow-gauge Rome Termini—Fiuggi 
(49? miles; Fiuggi, 2,211 ft., highest station; p. 425) electrified line, 
runs through difficult and undulating hill country for most of its 
route. A short electrified branch-line leaves this at 5. Cesareo for 
Frascati, which is also connected by a standard-gauge line with Ciam- 
pino and Rome (15 miles; Frascati, 984 ft., highest station). ‘This 
line, like the Albano Laziale-Ciampino—Rome line (184 miles; Albano 
Laziale, 1,184 ft., highest station), serves the Alban hill resorts and 
is mainly worked by railcar. 

The Roccasecca—Avezzano and the Vairano-Caianello—Sulmona 
lines are the two most important secondary routes which branch off 
the Rome—Naples inland railway to join the Rome—Pescara line 
(p. 459). 

The Roccasecca—Avezzano line (48 miles) for most of its length 
follows the Val Roveto through the Central Apennines. Near the 
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start, however, the line leaves the constricted valley to cut through 
a mountain spur near Arpino, and near the north end of the route 
crosses a narrow ridge to reach Avezzano. In both these sections 
there are long tunnels, in the first the Scruno (c. 2,200 yds.) and the 
Arpino (1,433 yds.), and in the second tunnels near Pescocanale 
(1,531 yds. and 1,840 yds.) and the Salriano (1,203 yds.). Throughout 
the valley there are g bridges over the F. Liri as well as frequent 
bridges over tributary streams and gullies. The line is heavily graded 
(maximum gradient 1 in 40) and has several sharp curves (minimum 
radius of curves, 250 m.). The greatest distance between stations is 
74 miles. 

The Vairano-Caianello—Carpinone—Castel di Sangro—Sulmona line 
(103? miles) crosses the Central Apennines by following, for the most 
part, the valleys of the Volturno and of one of its tributaries west of 
the watershed, and the Sangro valley to the east. ‘The two most 
difficult sections are the crossing of the watershed and the ridge 
between the Sangro valley and the Sulmona basin. In the first section 
there are frequent tunnels, the two longest being near Sessano- 
Civitanova (2,297 yds.) and the Monte Pagano tunnel (3,261 yds.), 
whilst the second summit of the line is reached near S. Pietro Avellana 
(3,028 ft.). In the second section between Castel di Sangro and 
Sulmona the line describes some very sharp curves, passes through 
33 tunnels (longest, 2,625 ft., Galleria della Maiella, and 3 over 
1,000 yds.) and attains its highest point at Rivisondoli—Pescocostanzo 
(4,156 ft.). Bridges over streams and rivers, embankments, and 
cuttings are frequent throughout the route. The maximum gradient 
is I in 40 and the minimum radius of curves 250 metres. | 

Several branch-lines lead off the Carpinone—Sulmona section of 
the Vairano-Caianello—Sulmona line. In the north it is connected 
with the main Adriatic coast line by the private narrow-gauge electri- 
fied Castel di Sangro—Crocetta—Marina S. Vito line (643 miles; Castel 
di Sangro, 2,828 ft., highest station; p. 421) and its Ortona branch. 
The Castel di Sangro—Marina S. Vito line, which follows the Sangro 
valley for much of its route, is heavily graded (at some points steeper 
than 1 in 40), and has 1g bridges and 2 short tunnels. From Crocetta 
a branch (25 miles; Fileto, 1,516 ft., highest station) leads to Ortona 
on the coast, and has some gradients of 1 in 67; from Archi a dead-end 
branch goes to the hill town of Atessa (446 ft.; highest station). 
Farther south a dead-end, narrow-gauge, private line branches off 
the Carpinone—Sulmona line at Pescolanciano to Agnone (234 miles; 
p- 422; Roccataburi, 3,645 ft., highest station). It serves a series of 
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hill towns and zigzags through very high mountainous country. In 
the south at Carpinone another line (21? miles; Baranello, 2,326 ft., 
highest station) with steep gradients (ruling gradient 1 in 33) branches 
off to join the Benevento—Termoli line at Vinchiaturo. ‘The Bene- 
vento—Vinchiaturo—Campobasso—Termoli line (106? miles; Campo- 
lieto, 2,759 ft., highest station) is also heavily graded (ruling gradient 
I in 50) and has 29 short tunnels. It pursues a very tortuous course 
through mountainous and difficult country, and follows ridges where 
possible, in order to avoid the danger of landslides. 

South of Naples. The principal railways south of Naples and 
Foggia are the west coast line from Naples to Reggio, the south-east 
coast line from Reggio to Taranto and Brindisi, the Adriatic coast 
line from Lecce to Foggia, and the Naples—Benevento—Foggia and 
the Battipaglia—Potenza—Metaponto trans-Apennine lines. The latter 
line divides the network into two parts, the region to the north 
comprising Apulia and parts of Campania, and Lucania, and the 
region to the south part of Lucania and Calabria. 

In the northern area the majority of the secondary lines tend to 
converge either on the west coast port of Naples or on the east coast 
town of Bari. ‘The Apennines separating the plain of Campania from 
the Murge plateau are for the most part poorly served by railways as, 
besides being difficult for railway construction, they are not densely 
populated. Benevento and Potenza, both Apennine cities, are, how- 
ever, minor railway centres. The Salentine peninsula has a railway 
system of its own. The southern area, in contrast, has no outstanding 
railway centre. In both areas the coast lines have comparatively easy 
gradients and have less engineering works than those crossing the 
Apennine lines. The latter have numerous tunnels, bridges, and such 
steep gradients that many of the shorter and more mountainous routes 
are operated by railcars. The railways for the most part follow valleys, 
or plateaux, and sometimes even ridges in order to avoid landslips. 
The majority of the inland towns are on hill crests, so that it is diffi- 
cult for railways to reach them. As a result their stations are fre- 
quently a considerable distance away and the towns are ony reached 
by winding bridle paths. 

The Naples—Reggio Calabria railway (2944 miles) is electrified on 
the 3,000-volt D.C. system and is connected with Rome by two 
through lines. It follows the coast closely for the greater part of its 
route. ‘The gradients of the coastal sections are not excessively severe, 
but in the inland section between Nocera and Salerno are as steep as 
I in 42 and in places between Salerno and Reggio as much as 1 in 63. 
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The line is double track between Naples and Battipaglia, where the 
Battipaglia-Metaponto—Taranto line (p. 473) branches off. ‘The 
minimum radius of curves is 300 metres (between Naples and 
Battipaglia) and the maximum distance between stations 54 miles. 

On leaving Naples the line follows the coast at the foot of Vesuvius 
and passes through the ports of Torre del Greco and ‘Torre Annun- 
ziata before cutting inland across the plain of Sarno to the Cava gap 
between the Sorrentine peninsula and the Campanian Apennines. 
The climb through the Cava gap from Nocera to Cava dei Tirreni 
(633 ft.) and the drop to Vietri sul Mare both require gradients 
as steep as 1 in 48. The gradient in the short coastal stretch between 
Vietri and Salerno is 1 in 42. Onwards to Agropoli the line crosses 
the undulating lower Sele basin, and at Battipaglia is about 6 miles 
inland. From Agropoli to Sapri the line cuts across the mountainous 
Cilento massif and only follows the coast closely between Ascea and 
Pisciotta, and between Policastro and Sapri. ‘The rugged nature of 
the sandstone and limestone mountains has necessitated a great 
number of tunnels, many long, but none of the stations are high 
(Rutino, 348 ft.). The longest tunnels include the Rutino (4,812 yds.), 
Lustra (c. 1,000 yds.), Caprioli (4,769 yds.), Spina (3,587 yds.), and 
S. Cataldo (c. 3 miles). There are numerous culverts and short 
bridges, the most notable being over the Busento (masonry; 3 spans 
of 56 ft. and 6 of 46 ft.). 

The coast, which is closely followed by the railway between Sapri 
and Reggio Calabria, is fringed, for much of its length, by a narrow © 
level coastal strip. ‘This is, however, in some places interrupted by 
capes and headlands and at others broadens into coastal plains. ‘The 
line runs along the coastal strip frequently on embankments, and cuts 
through the headlands in tunnels, but goes farthest inland when it 
crosses the wider coastal plains, which tend to be marshy. ‘Tunnels 
are most numerous in the limestone cliff sections between Sapri and 
Scalea (Acquafredda tunnel, 4,262 yds.; Arma tunnel, 2,466 yds.), 
round the M. Poro massif between Pizzo and Marina di Nicotera 
(tunnel under Pizzo 1,144 yds.; Coccorino, near loppolo, 2,406 yds.), 
and between Palmi and Villa 5S. Giovanni (between Palmi and Bag- 
nara, 1,840 yds. and 3 miles). Other notable tunnels are the Sorbo 
tunnel (1,048 yds.) near Diamante, and the Torre di Rienzi (1,264 
yds.) south of Cape Bonifati. Another feature of this coastal line is 
the great number of wide torrent beds and ravines which have to be 
bridged. For the most part the bridges are short, though they appear 
longer than the volume of the streams warrants, except during times 
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of flood when the torrents bring down much water. The most 
notable of the bridges are over the F. Lao (box girder; 4 spans, 2 of 
164 ft. and 2 of 200 ft.), the Abatemarco (656 ft.), the F. Petrace 
(girder; 3 spans totalling 627 ft.), and the F. Kresima (328 ft.). Some 
of the torrent beds are pierced by tunnels. 

_ Train-ferries (p. 479) connect Villa S. Giovanni and Reggio 
Calabria with Messina in Sicily. 

The Reggio Calabria—Taranto—Brindisi line (338 miles) is single 
track except for a short section on either side of Taranto. The ruling 
gradient is 1 in 43, and the minimum radius of curve 500 metres 
(between Monasterace and Rossano). The maximum distance be- 
tween stations is 1o miles. 

Between Reggio and Roccabernardo the line follows the coast 
closely, and usually runs on the narrow coastal plain which is backed 
mainly by clay and sandstone hills very liable to landslips. The line 
passes through no station higher than 52 feet, and the gradients are 
not severe, except for one very short stretch of 1 in 43. There are 
fewer notable headlands than on the west coast route, therefore 
tunnels are less numerous, though devices to prevent landslips are 
more frequent. The most notable tunnels are through Cape Armi 
(1,100 yds. long), at Soverato (660 yds., also with landslide galleries), 
and through Point Staletti (1,650 yds.; landslide galleries at both 
ends). Along this section of coast many of the numerous fiumare 
(torrents) have wider beds than their west coast equivalents, and 
therefore require long bridges. The most notable bridges are over 
the Fiumara di Lazzaro (5 spans of 66 ft.), the Fiumara di S. Elia 
(400 ft.), the Fiumara S. Anna (4 spans of 80 ft.), the Fiumara 
Buonamico (350 ft.), the Fiumara di Careri (360 ft.), the Fiumara di 
Condoianni (400 ft.), the Fiumara Allaro (650 ft.), the F. Soverato 
(5 spans, masonry piers, c. 425 ft.), the F. Corace (combined road 
and rail, 5 spans; masonry piers; total length 500 ft.), and the 
F. Simeri (282 ft.), as well as the Grillone viaduct (12 spans of 26 ft.). 

At Roccabernardo the line cuts across the neck of the Cape 
Rizzuto—Cape Colonne promontory to Crotone. The Cutro tunnel 
(2,800 yds.) in this section is notable. From Crotone to Taranto the 
line follows the coastal plain, which varies considerably in width. 
The marshy and wooded plain of Sibari is as wide as 4-6 miles, and 
the plain between the T. Canna and Taranto 2-5 miles wide, whilst 
along the rocky stretch between Torre Saraceno and Novi Siri 
station, the plain frequently almost disappears. On the two wider 

stretches of plain the line often runs 1-3 miles inland, but on the 
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narrower stretches the railway has frequently had to be protected 
from the force of the sea by large boulders or cement blocks. The 
rivers flowing across the broader plains are for the most part in wide 
pebbly beds, which have to be crossed by long bridges as at certain 
times of the year the rivers fill their beds. The most notable bridges 
are over the rivers Neto (3 spans of 223 ft. each), Fiumenica (3 spans 
of 213 ft.), Trionto (masonry; 3 spans, 2 of 103 ft., and 1 of 131 ft.), 
Crati (box girder on masonry abutments 853 ft.), Agri (girder on 
masonry abutments; 3 spans, 2 of 161 ft. and 1 of 188 ft.) and 
Basento (metal, c. 1,000 ft. long). ‘The highest station on this section 
is Rossano (118 ft.) and the ruling gradient 1 in 166. 

From ‘Taranto, which is an important railway junction, the neck 
of the Salentine peninsula is crossed between the Murge and the 
Tavoliere di Lecce. The line passes through typical limestone 
plateau country and reaches its summit at Villa Castelli station 
(492 ft.). Bridges are not at all numerous in this section, and are 
mainly built over deep canyons (gravine; Vol. I, p. 365). At 
Taranto a single-track loop line (4 miles long) branches eastward 
from the 'Taranto—Bari line, by-passes the main station, and links 
up with the Reggio—Brindisi and Mare Piccolo lines. The latter, 
13 miles long, circles the Mare Piccolo to link ‘Taranto with the naval 
dockyard and its numerous government establishments. 

The electrified (3,000 volts, D.C.), Naples Central—Aversa-— 
Caserta—Benevento—Foggia line (120 miles) is one of the shortest 
and most direct trans-Apennine routes linking the west and east 
coast railways. ‘The minimum radius of its curves is 300 metres, 
the maximum gradient 1 in 45, and the greatest distance between 
stations 104 miles. On leaving Naples the line runs northwards with 
many curves across the plain of Campania to Caserta, whence it cuts 
through a col (Maddaloni Superiore, 463 ft., highest station) to 
the Calore valley. After the Calore river has been bridged by the 
Torrelle viaduct (masonry; 16 spans), the valley is followed with 
numerous bridges and some short tunnels past Benevento. The 
crossing of the watershed between the Calore and Cervaro basins 
constitutes the most difficult section of the line. Immediately west 
of the watershed (Pianottolo d’Ariano, 1,795 ft., highest station) 
there are the Cristina (1,601 yds.), Starza (2,880 yds.; gradient 1 in 
59), and Ariano (3,513 yds.; minimum radius 300 m.; I in 77) 
tunnels. East of the watershed the tunnels are much shorter and 
engineering works comparatively few as the Cervaro valley is followed 
down to the Tavoliere di Puglia (I, p. 380) and Foggia. 
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The Battipaglia-Potenza—Metaponto trans-Apennine line (121 
miles) connects the west coast Naples—Reggio line with the south 
coast Reggio—Brindisi line, and forms part of the main route from 
Naples to ‘Taranto. The line runs through very difficult mountain 
country, and, besides numerous bridges, tunnels, and steep gradients, 
has covered galleries to guard against landslides. ‘The maximum 
gradient is I in 39, the minimum radius of curves 350 metres, and 
the greatest distance between stations 8 miles. From near Batti- 
paglia the line climbs along the valleys of the Sele and its tributaries 
before crossing a mountainous watershed (Tito, 2,598 ft., highest 
station) to descend past Potenza to Metaponto along the wide 
Basento valley, the clay slopes of which are subject to frequent land- 
slides. In the upper courses of the Sele and of the Platano between 
Romagnano-Vietri and the summit gradients are as steep as I In 40, 
and sharp curves, bridges, and tunnels are frequent. The longest 
tunnels have a length of 1,850 yards and 1,249 yards (Ripabianca). 
In the Basento basin tunnels are shorter and less frequent as far as 
Trivigno, whence to Calciano they are more numerous again, the 
longest being the Albano (1,122 yds.) and the Garbotto (1,963 yds.). 
In its upper course the Basento is frequently bridged, but only once 
in its lower course, where there is a metal bridge 492 feet long. The 
majority of the stations on this line are at considerable distances from 
the settlements they serve, which are usually built on hill-tops or ridges. 

The Naples and Bari districts, besides being indirectly linked by 
the two main trans-Apennine lines, are interconnected by the less 
important secondary Avellino—Rocchetta S. Antonio—Altamura—Giota 
del Colle line (158? miles long). This crosses the Apennines to 
Rocchetta 5. Antonio by means of the Calore valley and its tribu- 
taries on the west side of the watershed, and by the Ofanto on the 
east. he most difficult sections (maximum gradient 1 in 50) are 
between Avellino and the Calore valley where a ridge (Parolise 
Candida, 1,535 ft., highest station) is crossed by several tunnels 
(longest, Parolise, 1,433 ft., and Montefalcone, 2,953 ft.), and be- 
tween the Calore valley and the Ofanto valley where the summit 1s 
attained at Nusco station (2,205 ft.) by means of several tunnels. 
Throughout this trans-Apennine section there are numerous bridges, 
especially over the F. Ofanto. Beyond Rocchetta 5. Antonio the 
Ofanto valley is left for the Taranto—Tavoliere corridor (1, p. 367), 
which is followed with steep gradients to Altamura. ‘The line next 
climbs the southern edge of the Murge plateau (Santeramo, 1,483 ft., 
highest station) to Gioia del Colle. 
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The Avellino—Gioia del Colle line is linked with the two main 
trans-Apennine routes by the Naples—Cancello—Sarno—Avellino— 
Benevento line (774 miles, Solofra, 1,109 ft., highest station), which — 
has 10 tunnels (longest 1,093 ft.) between Avellino and Benevento on 
the west, and by the Foggia—Rocchetta S. Antonio—Potenza (74 miles; 
Pietragalla, 2,605 ft., highest station), and the Taranto—Gioia del 
Colle—Bari lines (714 miles; Gioia del Colle, 1,165 ft., highest station) 
on the east. This last line, although linking two major ports, does 
not carry a heavy traffic. The gradients are steep (1 in 77) and there 
are many engineering works, most notably the three viaducts of 
Palagianello (10 spans; total length 558 ft.), Castellaneta (c. 775 ft.), 
and S. Stefano (427 ft.). The Spinazzola—Barletta line (42} miles; 
Spinazzola, 1,450 ft., highest station) also connects with the Adriatic 
coast line. 

The Naples district is served by a close and somewhat confused 
network of lines mainly centring on Naples itself. In addition to the 
main lines to Rome (pp. 466-7), Reggio (p. 469), and Benevento and 
Foggia (p. 472), there are a number of State Railway branch lines 
as well as several private lines. The majority of the local lines link 
the towns of the plain of Campania with Naples, though a few lead 
into the Apennine valleys. The dense population of the plain and the 
ease with which railways can be constructed has enabled this intri- 
cate railway pattern to develop. 

The following are the principal State lines. (1) The Naples 
Central—Aversa—Villa Literno line, which is double track and elec- 
trified (3,000 volts, D.C.). This line carries the bulk of the Naples— 
Rome traffic, including all through goods traffic. (2) 'The electrified 
Torre Annunziata—Gragnano line (64 miles), which branches off the 
main Naples—Reggio line; this is double track only in the coast sec- 
tion between ‘Torre Annunziata and Castellammare di Stabia, where 
trains have to reverse. The ruling gradient is 1 in 50, and the highest 
station is Gragnano (1,978 ft.). (3) The Castellammare di Stabia— 
Cancello line (23 miles) which crosses the plain of Sarno, skirts the 
eastern slopes of Vesuvius, and traverses the eastern fringe of the 
Terra di Lavoro; the highest station is Ottaviano (413 ft.) on the 
slopes of Vesuvius. (4) The Codola—Nocera Inferiore line (34 miles) 
which links the Benevento—Cancello line with the main Naples— 
Reggio route. (5) The Salerno-S. Severino Rota line (11 miles), 
which has steep gradients (1 in 50; Baronissi, 604 ft., highest station), 
and is notable for its spiral tunnel at Fratti (2,406 yds.; steep gradient). 

Amongst the private railways the Strade Ferrate Secondarie Meri- 
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dionali (Naples; p. 423) own a series of narrow-gauge electrified 
lines running eastwards from Naples. The Naples—Ottaviano— 
Poggiomarino (194 miles) and the Poggiomarino—Torre Annunziata— 
Naples (21? miles) lines together form a complete route round 
Vesuvius. Most services, however, do not terminate at Poggio- 
marino junction, but leave the slopes of Vesuvius to follow a branch 
eastwards to Sarno (54 miles). The highest point on the lines is 
Ottaviano (551 ft.) and the ruling gradient 1 in 40. Another branch 
leads from Torre Annunziata to Castellammare di Stabia (6? miles). 
‘The company also owns the Naples—Baiano line (244 miles; Baiano, 
633 ft., highest station). The Ferrovia e Funicolare Vesuviana 
(p. 427) works the tourist railway and funicular up the western 
slopes of Vesuvius (highest point 3,730 ft.; Plate 116). The narrow- 
gauge electric Naples-Aversa—S. Maria Capua Vetere (Capua)— 
Piedmonte d’Alife line (49 miles; p. 422) connects the densely - 
populated plain of Campania with the upper Volturno valley. The 
highest point on the line is 564 feet at Caiazzo and the steepest 
gradient 1 in 36. The Cancello—Benevento narrow-gauge line (304 
miles; Arpaia-Airola-S. Agata dei Goti, 932 ft., highest station; p. 422) 
runs through mountainous Apennine country and has several tun- 
nels, most notably near the famous Caudine forks. The standard 
gauge Naples—Torregaveta electric line (124 miles; p. 423) serves 
the north coast of the gulf of Naples. Its highest point is 148 feet, 
and there are no appreciable gradients. 

In the Barz district the most important lines are the Adriatic coast 
route and the line to Taranto. Besides these several private railways 
converge on the port. From the south coast comes the standard- 
gauge ‘l'aranto—Bari (70 miles) Sud—Est line (p. 425), which has some 
steep gradients (1 in 44) and sharp curves (minimum radius of curves 
200 m.), but no tunnels. ‘The gradients are caused by the steepness 
_ of some of the scarps of the Murge. ‘The line does not follow a direct 
route between the two ports, but pursues a somewhat winding course 
serving a great number of the large agricultural towns of which Nocti 
(1,325 ft.) is the highest. “he Putignano—Casamassima—Mungivacca 
(Bari) line (26% miles) forms an alternative to the ‘Taranto—Bari line 
between Putignano and Bari, but is only half a mile shorter. ‘The 
maximum gradient is 1 in 44, the minimum radius of curves 200 
metres, and the highest station Putignano (1,179 ft.). 

The Montalbano Ionico—Pisticci-Ferrandina—Matera—Altamura— 
Bari private narrow-gauge line (88 miles; p. 423) links Bari with the 
Taranto—Tavoliere corridor. The line is heavily graded (1 in 50) 
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and runs for long stretches in cuttings with numerous sharp curves 
(minimum radius of curves 100 m.). Bridges are frequent where © 
the line traverses the claylands of the ‘Taranto—Tavoliere corridor, 
but are few where the limestone Murge is crossed between Matera 
and Bari. Pescariello (1,503 ft.), on the edge of the Murge scarp, is 
the highest station. The passenger services are mostly by railcar. 
At Altamura there is a branch across difficult mountainous country 
with numerous tunnels and bridges to Potenza Citta (964 miles). 
5. Nicola (2,785 ft.), the highest station, is near Avigliano Lucana, 
which is the junction for the branch to Avigliano Citta (5 miles), 
notable for its long tunnel. The 36-mile long extension from 
Potenza Citta (2,497 ft.) to Laurenzana (2,431 ft.) has numerous 
tunnels and engineering works, and reaches an altitude of 3,657 feet — 
at Sellata, the highest station. 

The Salentine peninsula is served by a network of standard-gauge 
railways owned by the Sud—Est Railway (p. 425) except for the 
southernmost section of the Adriatic line between Lecce and Brindisi. 
The network is most intensive south of Lecce, and the only railway 
north of Lecce beside the Lecce—Brindisi state-owned line is the 
Lecce—Francavilla Fontana—Martina Franca line (64 miles). . Al- 
though south of Novoli and Lecce no station has an altitude greater 
than Gagliano Leuca (476 ft.) at the extreme tip of the peninsula; 
the ruling gradient is 1 in 66. Such steep gradients are caused by 
the ridges and troughs of the hilly limestone country, though the 
lines mainly run along the ridges and try to avoid crossing the 
troughs. ‘The railways have few engineering works, and the only 
bridges are over roads and tracks. The minimum radius of curves 
is generally 300 metres. ‘The lines serve the majority of the agricul- 
tural towns of the region, but centre on no one town, though Lecce, 
Gallipoli, and Nardo Centrale are important junctions. ‘The lines 
serving the peninsula south of Lecce include (1) the Lecce—Novoli— 
Nardo—Casarano—Gagliano Leuca—Maglie—Zollino—Lecce line (944 
miles); (2) the Otranto—Maglie line (8$ miles); (3) the Gallipoli- 
Zollino line (21? miles), and (4) the Casarano—Gallipoli line (13 miles). 

The Lecce—Martina Franca line (64 miles) crosses the plateau of 
the 'T'avoliere di Lecce to near Francavilla Fontana (456 ft.), whence 
it climbs (maximum gradient 1 in 42) over the southern scarp of the 
Murge plateau to Martina Franca (1,303 ft.). Engineering works are 
few, though there are two short tunnels before Martina (p. 475). 

South of the Battipaglia-Metaponto railway the two State Rail- 
way lines crossing the Calabrian peninsula are the most important. 
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The Paola—Cosenza-Sibari line (56 miles) links the main west and 
east coast lines near the northern end of the Calabrian peninsula. 
The route is mainly worked by diesel railcars. The maximum 
gradient is I in 50, the minimum radius of curve 250 metres and 
the greatest distance between stations 6} miles. The climb over the 
Catena Costiera is steep and necessitates numerous tunnels, the 
longest being the 5S. Angelo (1,387 yds.) and the Apennine (4,575 
yds.). The summit is reached near S. Fili station (1,686 ft.). The 
line then drops to Castiglione Cosentino station, where it forks; the 
Cosenza line continues 44 miles up the Crati valley and the line to 
Sibari descends along the valley to Mongrassano-Cervicati station, 
beyond which it cuts through a ridge mainly in tunnels to follow 
tributaries of the F. Cocile on to the plain of Sibari. ‘The 5S. Eufemia- 
Lamezia—Catanzaro Sala—Marina di Catanzaro line (29+ miles) crosses 
the Calabrian peninsula where it is at its narrowest by means of 
the Catanzaro gap, and also joins the west and east coastal routes. 
The line, which has frequent long tunnels and bridges, attains its 
highest point at Marcellinara station (482 ft.). 

Besides the State Railways there are some narrow-gauge lines 
mainly operated by the Societa Italiana per le Strade Ferrate del 
Mediterraneo (p. 423). They form, for the most part, branches 
connecting the coastal lines of the State Railways with towns in the 
interior. However, the Marina di Catanzaro—Catanzaro—Cosenza 
line (702 miles; Bianchi, 2,802 ft., highest station; p. 423), which is 
heavily graded and has numerous tunnels, joins the Paola—Sibari 
line, whilst the narrow-gauge Spezzano Albanese—Castrovillari— 
Lagonegro line (914 miles; Campotenese, 3,149 ft.. highest station; 
p- 423), which is also heavily graded (1 in 40) and with 25 short 
tunnels, connects with the Lagonegro—Sicignano degli Alburni 
State Railway line. ‘This latter joins the Battipaglia-Metaponto line, 
and has a ruling gradient of 1 in 100 and 22 tunnels. 

The lines serving the hill towns include (1) the Vibo Valentia— 
Pizzo—Mileto line (174 miles; Mileto, 1,184 ft., highest station); (2) 
the Gioia Tauro—Sinopoli line (16? miles; Sinopoli, 1,476 ft., highest 
station); (3) the Gioia—Cittanova—-Cinquefrondi line (19% miles; 
Cittanova, 1,257 ft., highest station); (4) the Marina di Gioiosa— 
Mammola line (g¢ miles; Mammola, 702 ft., highest station); (5) 
the Soverato—Chiaravalle Centrale line (144 miles; Chiaravalle, 
1,706 ft., highest station); (6) the Crotone Citta—Petilia Policastro 
line (254 miles; Mesuraca, 978 ft., highest station); (7) the Cosenza— 
- Pedace—Camigliatello Bianchi line (36 miles; Camigliatello Bianchi, 
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4,170 ft., highest station); and (8) the Atena—Marsico Nuovo line 
(24 miles; Pozzi, 3,015 ft., highest station). ‘The majority of these 


lines are of purely local importance and are not designed for heavy 
traffic. 


Sicily 
There are three main lines on the island, the chief function of 
which is to connect the ports. Two of them, the Palermo—Messina 


and the Syracuse—Catania—Messina lines are the north and east 


coast routes respectively, whilst the third is the direct inland route 
linking Palermo with Catania. Palermo is connected with Trapani 
by a direct route which cuts across the western corner of the island, 
and also by a somewhat roundabout route via Castelvetrano and 


then along the west coast through Marsala. From Syracuse a line 


also continues round the south coast to Licata and then turns inland 
to Canicatti, one of the larger towns in southern Sicily. ‘The remain- 
der of the south coast is connected by narrow-gauge lines. 

The interior of the island is served by a network of secondary lines, 
many of them narrow gauge. As the island is mountainous and most 
of the large towns are on hill crests and ridges, the gradients on all 
the secondary lines are heavy and on some of them rack sections are 
necessary. ‘The mountains, for the most part, are of easily-eroded 
clays and sandstones incised by numerous streams, and subject to 
landslips. Railway construction is, therefore, difficult and many 
tunnels and embankments are needed, besides bridges, viaducts, and 
culverts. Earthquakes and lava-flows near Etna cause difficulties 
in maintenance. In particular the earthquake which destroyed 
Messina in 1908, did considerable damage to the lines in the eastern 
part of the island. 


There are two train-ferry services between Sicily and Italy serving 


the standard-gauge system. These are between Messina and Villa 


S. Giovanni (chiefly for traffic using the west coast routes of the 
mainland; distance 44 sea miles; time about 25 min.) and Messina 
and Reggio Calabria (chiefly for traffic using the east coast routes 
of the mainland; 74 sea miles; time about 50 min.). Up to 1940 the 
train ferries were operated by two ships, the Scilla and Cariddi, 


_ whilst four smaller ships were held in reserve. Up to 28 wagons can 


be carried on each trip. 

The Palermo—Fiumetorto—Messina line (144? miles), which is 
single track throughout with passing-places at intermediate stations, 
follows the coast closely except between Fondaco and Messina 
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where it cuts across the steep M1. Peloritani and attains an altitude 
of more than 450 feet. Here the highest station is Camaro (433 ft.). 
For the most part, however, the railway runs along the narrow 
coastal strip or terrace where it is wide enough, but tunnels through 
the numerous capes and headlands when the coast is steep or rugged. 
Tunnels are most frequent between Palermo and Fiumetorto, Cefalu 
and §. Stefano di Camestra, Cape Orlando and Cape Tindari, and 
Fondaco and Messina. The longest tunnels are 4 between Cefalu 
and ‘Tusa, each over half a mile long, 2 through Cape Calava (1 mile) 
and Cape ‘Tindari (4 mile), and those through the Mi. Peloritani, the 
longest being the Peloritana (c. 34 miles). Throughout the coastal 
stretch, numerous short torrents flow to the sea from the steep 
mountains backing the coast. ‘These torrents necessitate a great 
number of bridges or culverts, the majority of which are of metal. 
The bridges are often approached by embankments where streams 
cross the wider coastal strips, which are generally intensively culti- 
vated and often irrigated. The railway tunnels under a few of the 
wider torrent beds especially when they have deltas. The most 
important bridges are across the F. Grande (masonry; 9 spans; 541 ft. 
long; combined road and rail), T. Mazzara (lattice girder; 4 spans; 
656 ft. long), F. di Niceto (8 spans; 6go0 ft. long; combined road and 
rail), F. Gallo (15 spans; 820 ft. long), and F. Zaera, near Messina 
(masonry; 19 spans; 1017 ft. long). The maximum gradient along 
the coast is 1 in 123, and crossing the Mi. Peloritani 1 in 40. The 
minimum radius of curves is 300 metres and the maximum distance 
between stations 8 miles. 

The Syracuse—Catania—Messina railway (144 miles), which links 
the ports of Syracuse, Augusta, Catania, and Messina, generally 
runs near the coast and attains no altitude greater than 400 feet 
(Acireale station). ‘The maximum gradient is 1 in 83 between Syra- 
cuse and Lentini, and the maximum distance between stations is 
63 miles. The majority of the stations have passing-places. The 
line from Syracuse to Augusta has no outstanding features, but 
beyond Augusta rolling limestone country is crossed with almost 
continuous cuttings and embankments, and numerous bridges. The 
Castelluzzo viaduct (masonry; I1 spans; 722.ft. long) over the 
S. Calogero valley near Brucoli is the most notable. At Agnone 
the line sweeps inland 11 miles through similar country and finally 
on emerging from the Valsavoia tunnel (1 mile) crosses the marshy 
plain of Catania. Here there are several bridges, the longest (6 spans; 
4 of 79 ft. and 2 of 85 ft.) being over the F. Simeto. Onwards from 
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PLATE 118. Pontelagoscuro: lock at the confluence of the river Po and the 
Volano canal 





PLaTE 119. Flood protection works on the river Po 
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Catania the undulating and well-cultivated lower slopes of Etna 
are skirted before the narrow coastal strip at the foot of the precipi- 
tous Mi. Peloritani is followed to Messina. Where this strip is very 
narrow embankments and retaining walls are often necessary, whilst 
there are several short tunnels through the frequent capes and head- 
lands, and many culverts and bridges over the numerous torrents 
which incise the Mi. Peloritani. The longest bridge (13 spans; c. 990 
ft. long; combined road and rail) is over the F. d’Agro near 5. Alessio. 

The main inland line, the Fiumetorto—-Roccapalumba—Caltanis- 
seta Xirbi—Bicocca railway (68 miles), links the main north coast and 
east coast lines and provides an alternative route between Palermo 
and Messina. It serves some of the large inland hill-towns, such as 
Caltanissetta, as well as the sulphur-mining district round Enna and 
Imera. The line passes through difficult country consisting mainly 
of clay and sandstone hills and ridges which present considerable 
difficulties to construction because of their steepness and tendency 
to landslips. Many tunnels are required as well as bridges over the 
numerous ravines and wide torrent beds. On leaving Fiumetorto 
the steep-sided Torto valley is climbed with a maximum gradient 
of 1 in 40 and with frequent bridges and embankments to Valledolmo 
station (1,604 ft.). From beyond Valledolmo to near Enna the line 
is like a switch-back and crosses a series of ridges with short inter- 
vening stretches along transverse valleys. ‘The maximum gradient is 
tin 40. The first two ridges are pierced respectively by the Magaz- 
zinazzo tunnel (14 miles) and the Marianopoli tunnel (4 miles; 
including 676 ft. landslide gallery) with a local summit at Mariano- 
poli station (1,115 ft.). The tunnel through the next ridge is short 
and the highest station is Caltanissetta Xirbi (1,342 ft.). The tunnels 
beyond Imera include one about three-quarters of a mile long and 
the summit is at 1,352 feet. The longest of the 9 tunnels before 
Enna station (1,923 ft.) is 1,557 yards, beyond which to Pirato there 
is an average falling gradient of 1 in 43 with a maximum of 1 in 40. 
Beyond Pirato the wide Dittaino valley is followed (maximum 
gradient 1 in 83) with numerous bridges, to the plain of Catania, 
the northern edge of which is crossed to Bicocca, on the Syracuse— 
Catania line. The minimum radius of curves is 350 metres, and the 
maximum distance between stations 8 miles. The majority of the 
intermediate stations have passing places. 

The Palermo—Alcamo—Segesta—Trapani (78 miles) line is the west- 
ward continuation of the Palermo—Messina line. The Alcamo-— 
Segesta—Trapani line was only opened to traffic in 1937, and is 434 
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miles shorter than the old line from Alcamo via Castelvetrano— 
Marsala—Trapani. From Palermo to Castellammare the line runs 
close to the coast, except between Palermo and Sferracavallo, and 
has no notable gradients. At Castellammare the line turns inland 
and between Calatafimi and Segesta (797 ft.) climbs steeply through 
mountainous country in a sharp double curve with 5 tunnels and 
6 bridges. The longest tunnel, the Monte Barbaro (c. 1 mile), has 
a gradient of 1 in 65, and the longest bridge (643 ft.) has 11 spans. 
Beyond Bruca (925 ft.), the highest station, the line descends with 
several tunnels and numerous bridges through hilly country to 
Trapani. The maximum gradient is I in 59 and the minimum radius 
of curves between Trapani and Calatafimi is 500 metres. 

The Syracuse—Licata—Canicatti line (164 miles) is the southerly 
continuation of the Syracuse—Messina line. It follows the east coast 
between Syracuse and Avola whence it cuts across the hilly south- 
eastern corner of the island to skirt the south coast for a short stretch 
near Pozzalo. Beyond Sampieri it climbs inland up heavy gradients 
(1 in 30 and 1 in 43), through numerous tunnels, and by means of 
spirals immediately before Ragusa (1,680 ft.), whence it descends 
through several tunnels and with a maximum gradient of 1 in 42 
to the coast at Gela. At Licata the line again turns inland and climbs 
through a number of tunnels (longest 1,138 ft.) and with a maximum 
gradient of 1 in 37 to Canicati (1,535 ft.). 

The other lines of the island are less notable. In the west the 
Trapani—Marsala—Castelvetrano—Alcamo line (73 miles) is one of the 
most important, although less so since the building of the Alcamo-— 
Trapani direct route. It, however, still serves to link the ports of 
Trapani, Marsala, and Mazara del Vallo with each other and with 
the junction of Castelvetrano. The line runs across gently undulating 
country to Castelvetrano, and between this town and Salemi reaches 
its highest point at about 855 ft. Beyond Salemi it follows the Fiume- 
freddo valley, along which there are numerous bridges, to Alcamo, 
where it joins the main Trapani-Alcamo—Palermo line. The maxi- 
mum gradient is 1 in 48 and the minimum radius of curves is 300 
metres. 

The south-west coast is served by the narrow-gauge’ Castel- 
vetrano—Magazzolo—Porto Empedocle line, a muxed-gauge line 
between Porto Empedocle and Agrigento Basso (6 miles long ; 
maximum gradient 1 in 40), and another narrow-gauge line between 
Agrigento Basso, Margonia, and Licata. Agrigento Basso is con- 


? All narrow-gauge railways in Sicily have a gauge of 0°95 m. 
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nected with Agrigento Centrale by a short mixed-gauge line with a 
maximum gradient of 1 in 40. The Castelvetrano—Porto Empedocle 
line attains its greatest height at Ribera (623 ft.) and its maximum 
gradient (1 in 39) in the climb from Verdura to Ribera. The 
Agrigento—Margonia—Licata line passes through very undulating 
country, and although Margonia, the highest station, 1s only at an 
altitude of 1,247 feet, some of the gradients are as steep as I in 13 
and necessitate rack sections. ‘The maximum gradient on the ordinary 
sections is I in 40. There are several very sharp curves with a radius 
of 100 metres. 

A standard-gauge line leads from Agrigento via Aragona Caldare 
to Roccapalumba (68-6 miles), where it connects with the Fiume- 
torto—Catania line, and thus links the south and north coast routes. 
The Agrigento—Roccapalumba line for the most part follows river 
valleys and has numerous bridges, tunnels, and embankments. The 
maximum gradient is 1 in 40, though 1 in 41-53 is quite frequent 
because of the hilly and difficult nature of the country. The highest 
station is Lercara Bassa (1,706 ft.), where a narrow-gauge line con- 
nects with the south-west coast line at Magazzolo (404 miles). 
This is a difficult route with a maximum gradient of 1 in 13 on the 
rack sections and of 1 in 40 on the ordinary; Contuberna (2,999 ft.) 
is the highest station. At Filaga a narrow-gauge branch (84 miles 
long), also with rack sections and with a maximum gradient of 1 in 
13, leads to Palazzo Adriano. 

The narrow-gauge Castelvetrano—S. Carlo—Burgio (494 miles) and 
the S. Carlo—Palermo (65? miles) lines also form a trans-island route. 
They both run through hilly country, and the latter has exception- 
ally severe gradients and curves, and many engineering works. ‘The 
maximum gradient on the first line is 1 in 33 (Castelvetrano—Belice), 
and 1 in 25 on the second, which reaches its highest point at Godrano 
(2,136 ft.). These lines are connected westwards with the Trapani— 
Castelvetrano-Alcamo—Palermo line by a narrow-gauge line between 
5. Ninfa and Salemi (64 miles). 

The Porto Empedocle—Agrigento Bassa—Roccapalumba line is con- 
nected on the east with the Syracuse—Canicatti line by the Aragona 
Caldara—Canicatti standard-gauge line (18 miles long; maximum 
gradient 1 in 50). ‘The Canicatti—Caltanissetta Xirbi standard-gauge 
line (22 miles long; maximum gradient 1 in 37) continues the latter 
line northward to join the Fiumetorto—Catania line. hese cross- 
country secondary lines serve a sulphur-mining district. 

The private Ragusa—Bivio Giarratana—Syracuse narrow-gauge 
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line (p. 425; 604 miles) cuts across the south-eastern corner of the 
island and interconnects the Syracuse—Licata—Canicatti standard- 
gauge line. This narrow-gauge line, which has numerous tunnels, 
bridges, and sharp curves (minimum radius, 100 m.), has its 
steepest climb (1 in 42) between Ragusa (1,683 ft.) and Chiaramonte 
Gulfi (2,776 ft.). The narrow-gauge Bivio Giarratana—Vizzini— 
Campagna branch line (17 miles; maximum gradient 1 1n 50; mini- 
mum radius of curves 100 m.) has numerous bridges and several 
tunnels. It connects with the Valsavoia—Caltagirone line (414 miles), 
which serves steep mountainous country, and has gradients as steep 
as I in 33, as well as several tunnels and many bridges. The highest 
station, Vizzini-Licodia, has an altitude of 1,893 feet. At Calta- 
girone connexion is made with the narrow-gauge railway to Dittaino 
(below). 

The Noto—Pachino standard-gauge line (17 miles), which branches 
from the main Syracuse—Canicatti line and serves the extreme 
south-eastern tip of the island, runs near the coast through undu- 
lating country and never attains an altitude greater than 210 feet. 

In the Dittaino valley there are two short narrow-gauge lines which 
branch off the Syracuse—Fiumetorto railway: the Dittaino—Calta- 
girone line (44% miles; maximum gradients 1 in 284 normal and 
I in 13 rack sections) and the Dittaino—Leonforte line (174 miles; 
maximum gradients 1 in 40 normal and 1 in 13 rack sections). The 
Leonforte line was originally intended to connect through Nicosia 
with the Motta S. Anastasia—Schettino standard-gauge line (11 miles) 
and with the Circum-Etna line. The Motta 8. Anastasia—Schettino 
line had been continued in 1942 as far as Mandarano. ‘The maximum 
gradient between Motta S. Anastasia and Nicosia was to be 1 in 50. 
The narrow-gauge, privately owned, Circum-Etna line (Catania— 
Randazzo—Riposto; 744 miles; p. 425) carries a heavy agricultural 
trafic to the coast and is a popular route for tourists. On leaving 
Catania it circles M. Etna, climbs, with a maximum gradient of 1 in 
33, to a height of 3,196 feet and crosses many lava-beds before re- 
turning to the coast at Riposto. Not only does this line suffer from 
earthquake shocks but also from volcanic eruptions, the section 
near Castiglione, for example, having been twice obliterated by lava 
flows (1911 and 1923). A more serious eruption in 1928 cut the 
Circum-Etna railway at Mascali as well as the main line at Carruba. 
Immediately prior to the outbreak of war the Circum-Etna railway 
operated most of-its passenger service by motor railcars and trailer 
cars. 
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Fig. 73. Waterways of the Po basin. (The letters and numbers are referred to in the text) 
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THE navigable rivers and canals of Italy have a total length of nearly 
1,300 miles, but as a means of communication are, despite recent 
improvements, for the most part relatively unimportant. The freight 
transported on the waterways, including the lakes, amounts normally 
to only 5 million tons a year, equivalent to about ro per cent. of that 
carried by the State Railways (p. 409). Apart from the lower reaches 
of the rivers Arno and Tiber and several short canals connected with 
them, the navigable waterways are principally in the Northern Plain. 
This is the most highly developed part economically of the country, 
and, unlike the Peninsula, is well supplied with rivers, which, in 
spite of variations of level arising from the seasonal distribution of 
rainfall (I, p. 424), maintain their flow throughout the year. In con- 
trast the rivers of the Peninsula are, in the main, rushing torrents in 
winter and, owing to drought, mere trickles in summer (I, p. 50); 
they are thus almost completely useless for navigation at all seasons. 
The navigable canals are mostly north of the Po in Lombardy and at 
the head of the Adriatic in Venetia. ‘They not only connect navigable 
rivers but replace stretches of rivers where navigation is difficult or 
impossible. Many canals were originally constructed for other pur- 
poses but have subsequently been made navigable. Thus the Lom- 
bardy canals frequently supply water for irrigation! and occasionally 
power for hydro-electric stations, whilst many of the Venetian water- 
ways? are still primarily drainage channels. ‘The main artificial canals 
are generally fed either by gravity or by pumping from the rivers 
through tributary canals, and any excess of water is cleared by 
pumping or by run-off into the lower reaches of the rivers and 
occasionally into the sea direct. The size of craft operating on a 
particular canal is governed partly by economic reasons and partly 
by the extent to which shallower branch canals are used. In 1939 
very few of the craft on the chief Italian waterways exceeded 200 tons, 
the most typical being of 100 to 150 tons. Only on the Po, the princi- 
pal navigable waterway of the Northern Plain and along the important 
coastal canal system at the head of the Adriatic, were there modern 
600-ton self-propelled barges’ in use, and these were not numerous. 


™ The Piedmont network of canals was constructed essentially for purposes of 
irrigation (p. 21). 

2 'The Italian canale means both an artificial canal and a natural channel which 
has been canalized; the term naviglio refers, strictly speaking, to a ship-canal. 

3 A standard steel barge for 600-ton cargoes has the following dimensions: length 
between the perpendiculars, 210 ft.; moulded width, 26 ft. 4 in.; moulded depth, 
mit. 3 in.; and draught, 5 ft. 3 in. 
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All the large Alpine lakes are navigable throughout the year, but for 
economic reasons their transport services are maintained with difh- 
culty; the Apennine lakes are, except for Lake 'Trasimeno, quite un- 
important for navigation. 


NORTHERN ITALY 


In 1939 the navigable rivers and canals in Northern Italy, reported 
to be approximately 1,238 miles long (c. 96 per cent. of the total for 
the whole country), were distributed as follows: 





Length 

(miles) 

F. Po (including navigable arms of the delta) : : : : Mes 
Tributaries of the F. Po. \ ; i gets : ; : 84 
Navigable canals, Lombardy : ; : ; : : : 103 
Navigable canals, Emilia (Ferrara province) . : : ’ , : 58 
Venice—Po waterways : ‘ : ‘ ‘ ; 172 
F. Adige- (Corio ane ite deaaicey : : : ‘ : 107 
Venice—Padua-—Este and Battaglia—Brondolo panera aie ‘ ; ; ; 93 
Litoranea Veneta and associated waterways . : : : ‘ : 273 
1,238 


In the following account the waterways, apart from the navigable 
lakes and the Po, which owing to its importance is considered separ- 
ately, are grouped under compartments—Emilia, Lombardy, Venetia. 


River Po (Fig. 73) 


The Po has, as a rule, two clearly defined seasons of high water. 
Although the actual months in which the maxima occur differ to 
some extent in each section of the river, the highest levels are normally 
reached in spring and again in autumn. The spring floods, except in 
the lower course, usually occur in May or June, when the water is 
derived largely from melting Alpine snows. Near the mouth of the 
river the first of the flood periods occurs as early as January and 
February, since the flow is supplemented by larger supplies of water 
from the Apennine tributaries, which are swollen by winter rains. 
The autumn floods are at their highest in August and September in 
the lower reaches of the Po, but farther upstream maximum levels do 
not occur till October or even November. During the dry seasons 
the level of the river is maintained by the flow from the large Alpine 
lakes (Maggiore, Como, Garda), so that navigation, though difficult 
in some sections, rarely ceases. In winter the freezing of the river, 
although not unknown, is an extremely rare occurrence.! The follow- 


" It has been frozen over on only four occasions since 1858. 
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ing table shows the variation of the mean water levels by months at 
Piacenza, Borgoforte, and Pontelagoscuro (I, p. 49): 


River Po: Mean Water-levels 


Piacenza Borgoforte | Pontelagoscuro 
January : aes Beate aay 
February . : ye 2 y. II’ 0” 
March . : 64" Zot: 8° 1O” 
April : : 673% ips ah GIO 
May ; : Sao 6; 40" 675" 
June ; : “ § 5. Son ya 9 
July. Oo," ye el 9” ae 
August : 4" 4 ie Gs 416" 
September ; S 5" 24.0. rouge al 
October 9 nee Se Bg ones a 
November ce eS. O07 ye 
December 5 2 Cae 5 a 8’ 8” 


Since the control of flood water is intimately connected, znter alia, 
with problems of navigation, great attention has been paid to the 
strengthening and reinforcing of the river banks as well as to the 
creation of artificial levees. In its upper course in the Northern Plain 
above Ponte di Gerola the river is contained by narrow banks, except 
here and there where sunken ground is protected by private or co- 
operative levees. Below Ponte di Gerola, the upper limit of regular 
traffic, State maintained levees line both banks almost continuously 
as far as the head of the delta. From just below the confluence of the 
F. Secchia to its mouth the Po is almost completely canalized and 
flows between strong banks and levees in a bed about 350 yards wide. 
In the mud flats between the levees and the main stream there are 
many secondary dikes, lower than the principal ones and therefore 
covered during exceptionally high floods when all traffic is suspended. 

Apart from the effects of seasonal variations of flow on navigation, 
_ depths of water in the Po differ markedly along its course, the greatest 
depths being normally on the outer curves of its meanders and the 
least depths on the bars between one meander and the next. 

The Po, which is navigable from Casale Monferrato to its mouth, 
a distance of about 310 miles, is divisible into five sections. Casale 
Monferrato—confluence of the F. Ticino. Depths vary from a minimum 
of 2 feet to a maximum of 16-20 feet. Navigation is, accordingly, 
limited to small barges engaged in local traffic. Suitable control work 
would make possible navigation for vessels up to 100 tons. FP’. Ticino— 
confluence of the F. Adda. ‘The minimum depth in the dry season is 
about 2 ft. 6 in. This as a rule permits navigation for barges up to’ 
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80 tons, but sometimes the river is too shallow for boats of over 50 
tons. I. Adda-—confluence of the F. Mincio. ‘This section, about 87 
miles in length, is not naturally navigable. The river, in fact, under-— 
goes constant transformation with variations of flow, and navigation 
is further complicated by braided channels and sharp meanders. 
Over the sills, of which there are inadequate records, depths may be 
reduced to little over 3 feet, whilst amongst the swirls, which occur 
as a rule at the neck of the meander, depths increase to approximately 
26 feet. In 1941 the regulation of the river below Cremona, first 
begun experimentally 18 years earlier, was being extended in order 
eventually to admit 600-ton barges. Improvements included the 
straightening of curves as well as the deepening of channels. Ff. 
Mincio—Po delta. In this stretch depths are never less than 8 feet even 
over the bars. In the past decade or so, as part of a project to link 
Lake Garda with the sea for vessels of moderate tonnage, regulation 
and dredging have enabled vessels of up to 600 tons to ascend as far 
as Mantua. The Delta. Navigation of the delta channels is difficult 
owing to the presence of shifting bars produced by the combined 
action of river and tidal currents, so that the larger vessels are often 
forced to use the Venice—Po canal (p. 493). ‘The principal navigable 
distributaries are the Po di Goro and the Po della Gnocca, which are 
connected by a short canal (? mile long, 8 ft. 2 in. deep) for boats of 
up to 300 tons. Boats bound for Venice from the Adriatic often prefer 
to proceed up the Po della Gnocca into the Venice—Po canal in order 
to avoid rounding the Punta della Maestra, especially in winter when — 
the delta coast is difficult and liable to be dangerous for navigation. 

The principal landing facilities are provided by industrial wharves 
and quays, which in the lower reaches of the river are mostly related 
to neighbouring sugar-beet and hemp factories. Landing facilities 
below the confluence of the Ticino include the following: Piacenza 
(2 wharves), Cremona (2 wharves), Casalmaggiore (wharf), Boretto 
(port), Sabbioncello and Graffagnana (wharves), Revere and Ostiglia 
(quays), Sermide (cableway to sugar refinery), Ficarolo (cableway 
from sugar plant), Ravalle (wharf), Stienta (3 wharves and a passenger 
ferry), Pontelagoscuro (important port with industrial wharves), 
Francolino—Paviole (passenger ferry, and tmdustrial wharves at — 
Paviole), Garofolo (wharf), Polesella (wharf; light vehicle ferry), 
Crespino—Cologna (wharves; ferry for vehicles), Bottrighe (wharf for — 
sugar-beet factory), Borghetto (wharves), T'aglio di Po (wharves), 
and ‘Tolle (wharf; passenger ferry). 

The main ferries below Casale Monferrato, in addition to those 
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mentioned above, are located at or near the following places: (1) 
Valenza, passengers; (2) Suardi, passengers; (3) Gambarana, pas- 
sengers; (4) Gambio Nuovo, passengers; (5) Pieve del Cairo, vehicles; 
(6) S. Nazzaro de’ Burgondi; (7) Monticelli Pavese, vehicles; (8) 
Botterone, passengers; (9) Soprariva, 2 passenger ferries; (10) Senna, 
passengers; (11) Caselle Landi, passengers; (12) S. Nazaro; (13) 
Tinazzo, passengers; (14) Polesine Parmense, vehicles; (15) Zibello, 
light goods; (16) Stagno Parmense, light goods; (17) ‘Torricella; 
(18) Villa Saviola; (19) Camatta, passengers; (20) confluence of F. 
Mincio, passengers; (21) Salicetti, vehicles; (22) Quingentole, pas- 
sengers; (23) Felonica-Calto, vehicles; (24) Palantone, passengers; 
(25) Guarda Veneta, vehicles; (26) Vigentina, passengers; (27) Berra 
and Borgo Santi, 2 passenger ferries; (28) Serravalle, passengers; 
(29) S. Maria, passengers; (30) Ca Molini, passengers; (31) Molo 
Farsetti, 2 passenger ferries; and (32) confluence of the Po della 
‘Maestra, passengers. 


Emilia (Fig. 73) 

The Emilian waterways, except for the Naviglio Candiano and the 
group of canals radiating from Ferrara, are unimportant for naviga- 
tion. The Ferrara canal system was constructed principally to provide 
routes to the Adriatic alternative to the main channel of the Po. In 
view of the growing development of traffic, due to the completion of 
land reclamation schemes, these waterways have in the course of the 
past 20 years been considerably improved. 

Only two right-bank tributaries of the Po have navigable sections. 
The 74-mile stretch of the Secchia below Quistello can be used by 
small boats at certain times of the year, while the Panaro in the 354- 
mile-long section below Bomporto can take barges of 40 tons capacity. 
A waterway, 94 miles long, connects Bomporto to Modena, but navi- 
_ gation is restricted to the winter months (Sept.-March). The Panaro 
is, in addition, linked to Ferrara by the Burana canal, which is 10 
miles long and from 6 ft. 7 in. to g ft. 10 in. deep. The size of boats 
using this canal is, however, limited by the low headroom of its 
bridges. A more important connexion between the Po and Ferrara 
is by way of the Boicelli canal (N), 34 miles long and built in 1920- 
1930 to admit 600-ton barges. To facilitate entry an important new 
lock has been constructed at Pontelagoscuro, where it leads off from 
the Po. The Primaro canal, with a total length of 174 miles and a 
depth of 4 ft. 10 in., extends southwards from Ferrara to 'Traghetto 
on the F. Reno, but only the northern section as far as S. Nicolo is at 
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present navigable. In recent years extensions and improvements have 
been undertaken, so that eventually boats up to 300 tons will be able 
to use the canal. From the Reno at Passo de Segni the Navile canal © 
extends for 224 miles to Bologna; navigation is, however, secondary 
_ to irrigation, owing to an excess of water in winter and an insufficiency 
insummer. The Volano canal, about 43 miles long and from 6 ft. 7 in. 
to 13 ft. 10 in. deep, extends with a winding course seawards from 
Ferrara to its double outlet on the Sacca di Goro. The canal follows 
a former main bed of the Po, but the destruction of an embankment — 
at Ficarolo at about the beginning of the eighteenth century led to 
the river’s change of course. In its more modern form the waterway 
dates from 1887-1900, when its bed was widened and new locks were 
constructed so as to provide a route to the Adriatic alternative to the 
main outlet of the Po. During the present century there have been 
further improvements, since the canal is now lined with several im- 
portant sugar-beet factories. A new canal for vessels up to 600 tons 
is projected from the Volano at Migliarino south-east to Comacchio 
and Porto Garibaldi. The Marozzo canal (length 6 miles, depth 
6 ft. 7 in.) from Comacchio north to Codigaro on the Volano is being 
widened. | 

The Naviglio Candiano, formerly known as the Corsini canal, con- 
nects the port of Ravenna with the coast at Marina di Ravenna (Porto 
Corsini). This ship canal has a length of more than 6 miles, a width 
of 165 feet at the surface (65 ft. at the bottom), and a uniform depth 
of 16 ft. 6 in. at low water. 


Lombardy 


Apart from the navigable sections of the principal rivers (Ticino, 
Adda, Oglio, Mincio) there are in Lombardy a number of important 
canals designed to link Milan with the Po and with lakes Maggiore 
and Como. Some of the canals were built at a comparatively early 
period, but have undergone considerable improvements and exten- 
sions, particularly in recent years. 

The Ticino below Lake Maggiore, apart from the 44-mile-long 
section between Somma Lombardo and Vizzola, is navigable down- 
stream as far as Tornavento for boats of 30-40 tons capacity. From 
‘Tornavento to Pavia the river is navigable only when in flood. Below 
Pavia, where a new port is under construction, the river is sufficiently 
deep to admit barges of up to 140 tons. The Vizzola (or Vittorio 
Emanuele ITI) canal, 44 miles in length, was built between 1899 and 
1goi parallel with the east bank of the ‘Ticino below Somma to enable 
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river barges to reach Vizzola and Tornavento. Owing to lack of 
water in the dry season the canal is not fed directly by the river, but 
by a storage basin on the Villoresi irrigation canal (p. 21). Below 
the first lock the canal forks into two branches. The east, which is 
further lowered by four more locks, is used for navigation, the west 
feeds the reservoir of an electric power station (p. 232). Below the 
head of the station the two branches reunite to form a single canal 
650 yards long. Boats using the canal have a maximum capacity of 
40 tons. The Naviglio Grande and the Turbigo Industrial canal 
together form a waterway extending south-eastwards from 'Torna- 
vento, through Abbiategrasso to Milan, where it empties into the 
Porto ‘Ticinese. ‘The waterway, which is used chiefly for navigation 
between Lake Maggiore and Milan, also provides irrigation water for 
vast areas in the Milan and Pavia provinces. The Naviglio Grande 
had its origins in an irrigation canal, the Ticinello, built in the twelfth 
century. Its more modern form dates from the end of the seven- 
teenth century, but further improvements were made in the early 
nineteenth century. In 1903 the Societa Lombarda opened the 
Turbigo Industrial canal, which runs almost parallel to the northern 
section of the Naviglio Grande, now abandoned, between Tornavento 
and Turbigo, a distance of 34 miles. A branch enables some of the 
water to feed the Turbigo hydro-electric power station (p. 232). 
Below ‘Turbigo the Naviglio Grande varies considerably both in 
width and gradient. Its depth ranges in its various sections from 
3 ft. 4 in. to 12 ft. 6 in., but by the use of spillways and a regulating 
plant the water in the canal is kept at a constant level. Barges with 
a maximum capacity of 40 tons can navigate both up and down stream 
in some sections. The Bereguardo canal, 11? miles in length, branches 
south from the Naviglio Grande at Abbiategrasso to join the 'Ticino 
near Bereguardo. Although now used mainly for irrigation, the canal 
can accommodate 4o-ton barges. The Pavia canal, which extends 
southwards from the Porto 'Ticinese basin at Milan for 204 miles to 
Pavia, is also a continuation of the Naviglio Grande. Boats up to 40 
tons use this waterway, which contains as many as 14 locks. A lock 
built in 1927 enables fully laden barges to enter the Ticino even at 
very low water. Depths in the canal vary from 3 ft. 4 in. to 5 ft. 6 in. 

The navigable stretches of the Adda, which can take barges of 
25-30 tons capacity downstream, have a total length of about 30 miles. 
One section extends from Lake Como to the take-off of the Martesana 
canal (c. 25 miles), and another from Pizzighettone to the confluence 
of the Po (6 miles). The 2-mile-long Paderno canal, which runs 
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parallel to part of the upper section, was until recently used to by- 
pass rapids in the now regulated bed of the river, but continues to 
supply water to the Paderno d’Adda electric power station (p. 232). 
The Martesana canal begins near Trezzo on the right bank of the 
river, whose course it follows for a short distance before turning west- 
wards to Milan, where it discharges into the Fossa Interna. The 
canal, which has a total length of 24 miles and a depth varying from 
24 to g feet, is regulated by an oblique weir, 130 yards long, across 
the Adda. Barges with a maximum capacity of 25 tons move as a rule 
only downstream and return empty in groups drawn by horses. In 
recent years improvements have been made in the facilities of the 
small port of Greco on the outskirts of Milan. The Fossa Interna of 
Milan, which is a continuation of the Martesana canal and so forms 
a link between the Adda and the Naviglio Grande, has been covered 
in and closed to navigation. ‘The navigable part of the Oglio is re- 
stricted in the main to a 42-mile stretch below Pontevico. ‘The lower 
section admits boats of 130 tons and the upper section of about 20-30 
tons. Navigation on the Mincio is confined mainly to the 14-mile 
stretch between the lakes of Mantua and the confluence of the Po. 
The upper of the three lakes (Superiore) is 15 feet above the level of 
the middle lake (Mezzo), into which it drains by a spillway. Since 
there is no navigable connexion between the two, shipping on Lake 
Superiore is restricted to local requirements, particularly the trans- 
port of gravel from Rivalta to Mantua. The middle and lower lakes 
(Mezzo and Inferiore), which have a total length of 14 miles, a maxi- 
mum width of 655 yards, and a mean depth of 114 feet, form a single 
navigable waterway continuous with the Mincio. Since the construc- 
tion of a new lock at Governolo, the river has a minimum depth of 
g ft. g in. and 600-ton barges can ascend with the help of tugs to the 
outskirts of Mantua itself, where a new port 1s projected. 


Venetia (Figs. 74) 


The Venetian network of canals and rivers is exceedingly complex. 
Many of the waterways have been in use for centuries, primarily as 
drainage channels, but are capable in many instances of taking small 
boats of shallow draught. Of outstanding importance is the coastal 
canal system, which extends continuously from the Po through the 
Laguna Veneta and round the head of the Adriatic to the F. Isonzo. 
The main arterial waterway, which has a total length of more than 100 
miles, has been modernized so as to take barges of 600 tons. Since it 
is linked with all the other important navigable waterways of Venetia 
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the volume of traffic handled is normally large. Barges are hauled 
mainly by tugs and are assisted through the locks with the aid of 
electric capstans. 

Between Venice and the Po the ee has been designed to 
enable vessels to avoid the shifting sandbanks in the delta of the Po. 
The channels across the Laguna Veneta to Porto di Chioggia and the 
F. Brenta can be navigated by vessels of not more than 11 or 12 feet 


draught. The route then follows the Valle canal (G) from Brondolo : 


on the Brenta to Cavanella d’Adige. Originally a short stretch of the 
Adige was next followed upstream to the Loreo canal (H) to reach the 
Po di Levante. This gave access to a canal leading to Cavanella Po 


on the Po Grande. The growth of traffic, however, necessitated a — 


deeper and less circuitous route to by-pass the Loreo canal. Accord- 
ingly during the War of 1914-1918 a new waterway, the 34-mile-long 
Rosolina canal (J), was constructed from near Cavanella d’Adige to 
the Po di Levante, which is joined to the Po Grande by a new lock 
at Volta Grimana, about 2 miles below Cavanella Po. From Brondolo 
the total length of the new waterway, which admits barges up to 600 
tons, is about 13 miles. 

Fast of Venice the Litoranea Veneta ae the head of the Adriatic. 
This important waterway extends from Tre Porti at the north-eastern 
end of the Laguna Veneta as far as the Isonzo, and is composed of a 
series of canals, interconnecting lagoons, and short stretches of rivers, 
which extend more or less parallel with the coast. Until the War of 
Ig14-1918 the 27-mile-long western section of the waterway from 
Tre Porti to Falconera formed what was known as the Friulana Navi- 
gazione and admitted vessels up to 100 tons. During 1915-1916, 
owing to military necessity, the improvements, already begun, were 
accelerated, and the ‘Tagliamento—Isonzo section built. ‘To-day 
vessels entering the Litoranea Veneta at Tre Porti follow the Pordelio 
and Casson canals as far as the F. Sile, to which they gain access by 
the Cavallino lock. ‘The journey is continued upstream for 54 miles 
to Iesolo, where the Cavetta canal is entered. At Cortellazzo a lock 
admits vessels to the Piave, which they ascend for about half a mile. 


They then pass through the reconstructed Revedoli lock into the : 
Revedoli, Largon, and Comensera canals to reach the F. Livenza, — 


which is navigated for a short distance. Between the rivers Livenza 


and 'T'agliamento the waterway for a distance of 154 miles is marked 
by a succession of short canals along a former part of the Laguna di ~ 


Caorle. ‘Two locks built in 1924-1926 near Bevazzana permit navi- 
gation across the ‘Tagliamento into the Cava di Sinistra and the 
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Lovato canal, whence the Laguna di Marano and the Laguna di 
Grado are reached. These lagoons are traversed by the Zellina, Anfora 
Vecchia, Uomo Morto, and Zemole canals. From Zemole the Cuc- 
chini canal leads to the rivers Isonzato and Isonzo. From the Isonzo 
there are short sea passages to the ports of Monfalcone, at the head 
of the gulf of Panzano, and Miramare, north of Trieste. In recent 
years navigation of the Litoranea Veneta has been still further im- 
proved by, for example, the enlargement or replacement of old locks 
to enable vessels up to 600 tons to make use of the waterway, which, 
with extensions towards Cervignano, Aquileia, Belvedere, and Palaz- 
zetto, now has a total length of 80 miles. 

Other navigable waterways are less important. Navigation on the 
F. 'Tartaro, which flows parallel to the north bank of the Po, is possible 
up to Bastione S. Michele, where the Fosetta Mantovana extends 
south-west to Ostiglia. Traffic is, however, only important up to 
la Torretta, where the Naviglio Busse (F) connects with the Adige to 
the north. Barges on the Tartaro are of 20 tons capacity. ‘The Bianco 
canal (K), which is a continuation of the Tartaro eastwards from 
Canda to Retinella, where it enters the Po di Levante, can be navigated 
at mean flood-level by 300-ton boats as far down as Bosaro. Between 
Bosaro and Adria only boats of shallow draught are able to use the 
canal, but this section is being deepened. Below Adria the waterway 
is again navigable by 300-ton boats almost to the end of its course. 
The Fossa Polesella (L), 24 miles long, takes the discharge of the 
Bianco canal south to the Po when the sluice at Bosaro is closed. 
This waterway, which extends from a point about 15 miles below 
Canda to Polesella, is 13 feet deep in summer but decreases to 3 feet 
in winter. It is navigable by boats with a maximum load of 60 tons. 

‘Navigation on the Adige is practicable with interruptions as far up as 
Bolzano. The chief hindrances are sandbanks at the mouth of the 
river, weirs, and in places (e.g. at Verona) the absence of a towpath. 
The depth of the river varies not only from section to section but 
changes considerably according to the season. In summer (May- 
August), when the river is in flood, boats of 100 to 140 tons can go 
downstream, usually below Verona, but in winter, depths in some 
sections (e.g. between Verona and Castelbaldo) limit navigation to 
boats of from 15 to 40 tons. From Badia Polesine the 50-mile-long 
Naviglio Adigetto extends in a general easterly direction to join the 
Bianco canal where a short canal leads to Cavanella Po. The Naviglio 
Adigetto takes shallow-draught barges of up to 100 tons. ‘The Gor- 
zone canal, the navigable section of the F. Fratta below Tre Canne, 
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runs parallel to the north bank of the Adige as far as its confluence 
with the Brenta near Brondolo. For the first 34 miles the canal up- 


stream has a depth of 10 feet and can accommodate boats of 100 tons, © 


but onwards depths decrease to less than 6 feet, so that barges of not 
more than 35 tons can proceed to Cavarzere and of only 15-40 tons 
to Borgoforte di Anguillara. Dredging was being undertaken in 1931 
to increase the depth of the canal. ‘The Cuori canal, which also drains 
into the mouth of the Brenta, is 14 miles long, but in 1931 was only 


sufficiently deep to admit boats of 40-50 tons. Subsequently work — 


has been undertaken to permit the eventual navigation of boats of 
300 tons. 

The navigable section of the Brenta, formerly fit only for small 
craft of up to 36 tons, but now reported deep enough to take boats of 
200 tons, extends between Campo S. Martino and Limena, a distance 
of 5 miles. From Limena, below which the river is normally too 
shallow for navigation, the Brentella canal (A) extends south for 
63 miles to join the F. Bacchiglione west of Padua. This canal, which 
is more important for drainage than navigation, can take boats of up 
to 30 tons. The Bacchiglione, which is subject to very heavy floods, 
is navigable as far up as Vicenza. Formerly the river could take boats 
with loads of not more than go tons, but in recent years improvements 
have been made to enable boats of 300 tons to use the navigable sec- 
tion. From the right bank of the Bacchiglione near Longare the 
Bisatto canal extends southwards for about 22 miles. At Este it turns 


east and as the Este—Monselice canal joins the Battaglia canal at Bat- — 


taglia Terme. The Bisatto canal, originally a drainage channel, has 
in recent years been transformed so that eventually craft of 100 tons 


will be able to use it. The Battaglia canal extends from the Tronco ’ 


Comune (B), a stretch of the Bacchiglione near Padua, south-west 
for 73 miles in a direct line to Battaglia ‘Terme, where it discharges 
through the Arco di Mezzo into the Sottobattaglia canal. ‘This latter 
canal near Acquanera joins the Bagnarolo canal and continues 
as the Cagnola canal (E) to Bovolenta, the junction of the Ron- 
caiette canal (C). East of Bovolenta these combined waterways become 
the Pontelongo canal and follow the former bed of the Bacchiglione 
as far as its confluence with the Brenta at Ca Pasqua. From the 
Tronco Comune to Battaglia the mean depth of the waterway is from 
6 ft. 6 in. to 10 feet, from Battaglia to Bovolenta 5 to 8 feet, and from 
Bovolenta to Ca Pasqua 6 to 7 ft. 9 in. Boats navigating these canals 
probably do not exceed 50 tons above Battaglia and 75 tons below. 
The Roncaiette canal between Padua and Bovolenta has since 1931, 
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when the Nuovo Canal was cut to by-pass Padua, probably ceased to 
be navigable except below Ponte 5. Nicolo. 

The Venice—Padua waterway, which has a total length of about 
23 miles, is composed of the Canale Giudecca and the Canale Fusina 
in the Laguna Veneta, the Naviglio Brenta, and part of the Bacchi- 
glione. In recent years numerous improvements, including the build- 
ing of a new lock at Dolo, have been made to enable vessels of 300 
tons to use the waterway and its extension, the Junction canal, to 
Porto Marghera. The Mirano—Chioggia canal (D), which is fed by the 
F, Musone and the Naviglio Brenta, has a depth of 8 feet. Much of 
the work to enable 300-ton boats to use this canal, which skirts the 
western edge of the Laguna Veneta, has been completed. 

The Sile is navigable upstream almost to Treviso, a distance of 
about 45 miles. The river, which is tidal up to S. Michele del Quarto, 
flows swiftly, especially in summer, and navigation is suspended when 
the river rises 10 feet above its normal level. Depths generally vary 
from 5 ft. 6 in. immediately below Treviso to 10 feet in the lower 
reaches. ‘Traffic on the river includes 250-ton lighters near the mouth, 
170-ton boats as far up as Fiera, and 70 to 80-ton barges almost up 
to ‘Treviso. From Musestre the navigable section of the Musestre 
canal (depth 6 ft. 6 in.) extends north for about 5 miles to Roncade. 
Another minor waterway, the Siloncello canal, with similar depths, 
connects ‘T'repalade with the Laguna Veneta. 

Navigation on the Piave, which is subject to violent seasonal floods, 
is possible as far up as Zenson, 21 miles from the mouth. ‘The mean 
depth of this stretch of the river is about 16 ft. 6 in., and navigation 
is open throughout the year for boats of up to 100 tons. A lock near 
S. Dona di Piave gives access to the Piave Vecchia, which leads to the 
Sile and thence to the Laguna Veneta. Navigation on the Piave is 
somewhat infrequent and is almost exclusively confined to boats ply- 
ing between Venice and S. Dona. East of the Piave as far as the 
Livenza the Brian channels drain an area extending as far as the 
S. Dona di Piave—Portogruaro railway. Between 1921 and 1923 their 
courses were regulated to render them navigable and the depths in 
these waterways now for the most part vary between ro ft. and 16 ft. 
6in. The Piavon canal, which is an extension of the system northwards 
from Fiumicino, is 11 ft. 6 in. deep below Ceggia and 6 ft. 6 in. 
above. 

The navigable stretch of the Livenza extends for 48 miles from its 
mouth to Portobuffole, although there are tortuous reaches at Torre 
di Mosto, S. Stino, and Motta. The river varies in depth from 8 ft. 
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3 in. at Portobuffole to at least 16 ft. 6 in. towards its mouth, and is 
used by r1o-ton barges as well as schooners and other small craft. 
Navigation is, however, interrupted during periods of flood, when 
levels may rise as much as 24 feet above low water. ‘The Meduna, a 


left-bank tributary of the Livenza, is navigable by 110-ton barges for — 


a distance of 124 miles to the confluence of the Noncello, along which 


barges can be towed a further 44 miles to Pordenone. ‘The F. Lemene q 


is navigable by barges of 150-200 tons between Porto di Falconera 


and Portogruaro, a distance of 15 miles. Below S. Gaetano this — 


waterway is known as the Cimane canal. In 1931 the river was being 
regulated throughout its length. ‘The Loncon, a right-bank tributary 


of the Lemene, has depths varying from 11 ft. 6 in. to 18 feet, and is — 


navigable for a distance of g miles by 600-ton barges. 


The Tagliamento, owing to its torrential character and the presence 


of shoals, is navigable only up to Cesarolo (12 miles) for sailing-vessels 
not exceeding 40 tons. Moreover, the river is not accessible from the 
sea on account of a bar which almost completely blocks the entrance. 
Before 1931 many attempts had been made to dredge and improve 
the waterway, but all have failed owing to intensive silting. The 
T'agliamento is, however, of some importance for the floating of 
timber. The F. Stella is navigable from its mouth up to Precenicco 
by 600-ton barges, as well as by single-masted tartane and Adriatic 


schooners of up to 100 tons. The rivers Corno and Aussa are navig- — 


able in their lower sections up to Porto Nogaro and Cervignano 
respectively by barges of about 60 tons. 


Lakes 


Passenger steamer and motor-boat services can be maintained 


throughout the year on the more important lakes of northern Italy, — 
including lakes Orta, Maggiore, Lugano, Como, Iseo, and Garda, the 


shores of which are lined with numerous small ports and landing- 
stages. In recent years, however, the popularity of lake travel has 
waned on account of the successful competition of electric train and 


motor-bus services. State subsidies have done little to ameliorate the — 
lot of the steamer companies. For example, the company operating 


on Lake Garda has of late been forced to reduce its routes in length 
from 475 to 370 miles, and, at the same time, to operate a motor-bus 


service, while on Lake Iseo the restricted steamer service may be © 


obliged to cease altogether. 
The following table gives particulars of the principal lake services 


in 1939: 
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Number of vessels Passengers Cargo 
iSukes - 3 
Motor | 
No. of | No. of ships 
lines | persons and Total Receipts Receipts 
operat-'| em- | Steam-| motor- mileage| No. Cooo | Amount | (ooo 
Lake ing ployed ers boats | Others | (ooo) | Cooo) lire) (tons) lire) 
Orta I 5 : 2 S 7 16 34 ae ee 
Como 2 179 16 5 27 290 | 1,053 | 3,087 21,907 685 
Maggiore 3 221 6 16 II 227 "1.330" ||) 23,019 12,997 695 
Lugano 2 18 3 8 ie: 28 54 165 143 7] 
Iseo I 57 2 2 29 (62:- 156 2815 171,942 | 1,097 
Garda I 103 2 9 Io 99 193 808 8,391 272 
‘Trasimeno I 6 3 oe 15 6 14 29 2 
TOTAL II 589 29 45 | 77 739 | 2,817 | 7,362 | 215,409} 2,758 








Lake Orta (I, p. 203), with a length of 8 miles, and an average width 
of 1 mile, is, apart from Lake Idro, the smallest of the major Alpine 
lakes. Vessels plying between Orta S. Giulio and Omegna, the chief 
ports, cover the distance of 64 miles in about 45 minutes. 

Lake Maggiore (I, p. 206) has a length of 40 miles and an average 
breadth of 24 miles. Flood water, brought principally by the rivers 
Ticino and ‘Toce, causes an average rise of approximately 13 feet 
above the mean water-level during late summer and early autumn, 
whilst low water occurs between December and March, when the 
surface falls to about 6 feet below the mean. Traffic on the lake is 
heaviest between the western and eastern shores. The chief Italian 
ports from south to north are Arona, Angera, Stresa, Laveno, Pal- 
lanza, Intra, and Luino. Steamers are timed to complete the journey 
from Arona to the Swiss port of Locarno (distance 46 miles) in about 
5 hours. A new basin for cargo as well as passenger vessels has been 
completed recently at Intra, which has, in addition, a ferry service for 
vehicles to and from Laveno. 

Lake Lugano (I, p. 208), 20 miles long between Ponte 'Tresa and 
Porlezza, and nowhere more than 14 miles broad, is mainly in Switzer- 
land. Only the western shores south of Ponte ‘T'resa are Italian. ‘The 
difference between the mean water-level of the lake and the normal 
flood-levels (spring and autumn) is 2 ft. 77 in. The chief Italian ports, 
Ponte ‘T'resa and Porto Ceresio, are 54 miles apart and the journey 
between them takes about 35 minutes. Steamers plying from Porto 
Ceresio to the Swiss port of Lugano (distance c. 9 miles) are timed to 
complete the journey in about 70 minutes. In addition, there are 
services between Lugano and Porlezza. 

Lake Como (I, p. 208) has a length of 31 miles (Lecco arm, 12 
miles) and an average width of 1 mile. Floods occur in spring and 
autumn, and low water in winter and sometimes in September. ‘The 
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principal ports are Como, Lecco, Bellagio, Menaggio, Dongo, Domaso, 
and Colico. The time taken to travel from Como at the southern end — 
of the lake to Colico near its northern extremity is approximately 4 _ 
hours. Navigation signals and shore lighting have been installed in— 
recent years. . 

Lake Iseo (I, p. 220) has a length of 15 miles between Sarnico and — 
Lovere and a greatest width of 3 miles. The water level fluctuates — 
from 7 ft. 2in. above to 2 ft. 6in. below the mean level. Periods of flood — 
occur in spring and autumn, and of low water in February, March, ~ 
August, September, and December. Within recent years the ports, — 
particularly at Marone, Sivano, Peschiera Maraglio, and Pisogne, have — 
been improved by the extension of quays and dredging. The journey — 
from Sarnico to Lovere via Iseo (184 route miles) takes about 24 hours. — 

Lake Garda (I, p. 212), the largest of the Italian lakes, has a length — 
of 32 miles and an average breadth of 4 miles. The difference between — 
the highest and lowest water-levels is 7 feet. High water occurs in — 
spring and autumn, and low in winter when the level falls to 24 feet — 
below the mean. The chief ports, which lie on the western shore, are — 
Desenzano, ‘Toscolano-Maderno, and Gargnano. ‘The journey from ~ 
Desenzano at the south-western end of the lake to Riva at the northern — 
end takes nearly 5 hours by boat, but the alternative motor-bus service — 
along the coast road requires only about half the time. In 1932 im- — 
provement schemes in hand included the increase of harbour facilities — 
at Malcesine, Castelletto, Torri del Benaco, Garda, Lazise, and Pe- { 
schiera to give minimum depths of 7 feet, and the construction of ~ 
landing-stages at Assenza and Magugnano. In addition it was pro-— 
posed to build new ports at Bardolino, Gardone, and Riva. 


Projects 


Important schemes (Fig. 73) for the extension and improvement 
of the inland waterways of northern Italy have been under considera- — 
tion in recent years. These include the construction of canals for — 
boats up to 500-600 tons: (1) from below Mantua parallel with the — 
Mincio to join the Po more directly with Lake Garda; (2) from Mantua 
due west to Cremona; (3) from Cremona to Milan (distance 44 miles) / 
with a viaduct across the Adda; (4) from Milan to the Ticino (32 ~ 
miles) and thence, by using the river for 9 miles, to Lake Maggiore ~ 
and the Swiss port of Locarno; and (5) from the Ticino, which it 1s 
planned to cross by a viaduct, to Turin (68 miles). As a result of | 
linking Milan to ‘Turin by a new waterway and providing immediate ~ 
access to Switzerland great commercial developments are hoped for. ~ 
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Navigable Rivers and Canals 


The only important rivers with navigable sections are the Arno and 
the Tiber. 

The Arno is navigable only below Florence. This section, which 
is 67 miles long, has a normal breadth of 50 to 65 yards and a depth 
of 5 to 7 feet. Navigation is not possible, however, in summer owing 
to insufficient depths of water except below Pisa. ‘Traffic on the river 
is almost wholly limited to vessels of up to 22 tons capacity, which, 
however, operate only above Pisa. In order to reach the sea the Pisa— 
Leghorn canal is preferred. This canal was constructed between 
1928 and 1938 and replaces the seventeenth-century Fosso dei Navi- 
celli, which was navigable by small barges of 25-35 tons. ‘The 
new waterway, which follows an almost direct course from Pisa to 
Leghorn, where it is joined by a number of short canals, is 10} miles 
long, 33 yards wide, and normally to feet deep. It can take barges of 
up to 600 tons. Navigable waterways of minor importance include 
the Usciana canal, which drains south from the Padule di Fucecchio 
to the Arno and is open for small barges, mainly between October 
and May, and the Imperial canal, which takes 20-ton barges in its 
lower section south of the Arno. 

The Tiber, like other rivers in the Peninsula, has a volume and 
speed which are extremely variable both from year to year and from 
season to season (I, p. 285). ‘To control the flood waters, which reach 
a maximum in early spring, strong embankments have been made 
and, more recently, in order to maintain depths at other times of the 
year the width of the bed along the 18-mile stretch between Rome and 
Casale Capo due Rami has been reduced. The continuation of the 
waterway along a canalized distributary of the delta to Fiumicino on 
the coast has always a sufficient depth of water for small boats. Im- 
provements have recently been made in the Fiumicino docks and 
facilities increased at the port of S. Paolo on the outskirts of Rome. 
Despite railway competition, traffic on the Tiber is growing in volume 
and there are now regular services from Genoa and Leghorn to 
S. Paolo. 

Other rivers of any size in peninsular Italy are, for the most part, 
too swift in winter to permit navigation, whilst in summer they usually 
have insufficient water. A few of the Adriatic rivers, such as the 
Pescara, Saline, Vomano, and Esino, have a sufficient depth of water 
at high tide to give shelter to fishing-boats of shallow draught. 
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Lakes 


The only large lake used for navigation is the shaliow Lake Trasi- _ 
meno (I, p. 285); traffic, however, is of purely local importance. The 
round trip (mid May—mid Oct.) by motor-boat from Castiglione del — 
Lago, via Isola Maggiore, Passignano, Monte del Lago, and S. Feli- 


ciano, is 21 miles long and takes 2} hours. 


MERCANTILE MARINE 


SHIPPING has in recent years occupied an increasingly important 
position in Italian economy. This is explained partly by the geo- 


graphical position of the country athwart the busy international — 
shipping lanes of the Mediterranean and partly by her long coastline | 


which facilitates local trading connexions. Italy’s central situation in 
the Mediterranean has made possible not only short sea passages 
throughout that sea but has encouraged services west through the 


strait of Gibraltar and east through the Suez canal. The opening 
of the latter in 1869 lent a new lease of life to Italian ports, particu- 


larly Genoa and Venice, which became important focal points of 
roads and railways not only for the busy industrial centres of northern 
Italy but also for central Europe. In addition, both Trieste, which 


has also taken an important part in this transit trade, and Naples, — 
the principal port of peninsular Italy, have become the headquarters — 
of large Italian shipping companies. By 1939 the more important of — 
these were actively endeavouring to capture a share of the inter- — 


national Atlantic and Far Eastern traffic. 


In spite of the dependence of Italy’s industries on imported raw ! 
materials, the country’s share in the total of the world’s imports and — 
exports is small in comparison with other Powers (p. 354). Consider-— 


able, though decreasing reliance, is, however, placed on the tourist 


industry as well as on freight and shipping services to maintain the — 
balance of trade. The Fascist government in particular was con-— 
scious of the stimulus that could be given both to the tourist traffic 
and shipping by the maintenance of an efficient mercantile marine. — 
This was accomplished principally by keeping abreast of technical _ 
developments in ship construction and by improving port facilities. — 


Composition and Development of the Mercantile Marine 


The following table shows the changes in the composition of the | 


Italian mercantile marine since 1909: 
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Mechanically propelled vessels 








Year 

(31 Dec.) Number Net tonnage | Number Net tonnage 
1909 45723 439,941 680 631,252 
1914 4;773 348,959 949 933,156 
1919 on ee 408 631,822* 
1924 3,432 191,182 1,304 1,588,589 
1929 2,690 135,383 1,396 1,918,073 
1930 2,629 127,583 1,434 1,990,366 
1931 2,562 120,741 1,443 2,043,273 
1932 2,482 119,837 1,407 2,050,743 
1933 25353 I15,820 1,342 1,867,442 © 
1934 2,261 112,249 1,301 157755770 
1935 2,197 108,531 1,295 1,847,753 
1936 2,093 103,576 1,284 1,832,487 
1937 2,161 101,606 1.335 15570;3 10 
1938 2,263 98,699 1,346 1,940,403 
1939 2,367 99,352 1,360 1,997,525 




















* Excluding vessels of less than 250 tons. 


The decline in the number of sailing-vessels and, more particularly, 
in their total tonnage, has been continuous. The growth in the 
number and tonnage of steamers and motor ships has been far less 
steady. Between 1909 and 1914 there was an average annual increase 
in numbers of about 8 per cent., and in tonnage of almost 10 per cent. 
During the War of 1914-1918 there was a serious decline in both 
numbers and tonnage. ‘This was more than made up between 1919 
and 1932 when the average annual increase in numbers amounted to 
a little over 3 per cent. and of tonnage to 17 per cent. In 1932 the 
Italian mercantile marine attained its maximum tonnage of steamers 
and motor ships. Between 1932 and 1936 Italian shipping was vitally 
affected by the world economic depression, but between 1936 and 
1939 there was a slow but steady recovery. 

In 1939 the Italian mercantile marine, excluding sailing-vessels, 
ranked sixth among the world’s merchant navies, being surpassed 
only by Great Britain, the United States, Japan, Norway, and 
Germany. The Italian fleet consisted of 1,227 vessels of over 100 
gross register tons (c. 4°% of the world total) with an aggregate of 
3,424,804 tons (c. 5% of the world total). Coal-burning steamers 
numbered 624 (1,511,666 tons) and oil-burning steamers 239 
(1,197,354 tons); motor ships, including sailing-vessels with auxiliary 
motors, totalled 364 (715,784 tons). Included in the above figures 
were 100 tankers, of which 84 were vessels of 1,000 tons and up- 
wards, with a tonnage of 426,000, and 17 were fast, modern motor ships 
totalling 110,000 tons. In both numbers and tonnage the Italian-owned 
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tanker fleet ranked fifth in the world, being surpassed only by those 
of Great Britain, the United States, Norway, and the Netherlands. — 
Coastal shipping consisted of 296 steamers and motor vessels aggregat- 
ing 252,000 tons and 2,367 sailing-vessels totalling 143,000 tons. 

The following table shows the number of vessels of different 
tonnages (G.R.T.) in 1939: 
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Not more than 30 per cent. of Italian steamers and 15 per cent. of — 


motor ships were accordingly above 5,000 tons and only 30 over 
10,000 tons. Much of the fleet was modern, 57,508 tons being less — 
than 5 years old, 271,119 tons from 5 to Io years old, 585,916 tons 
from 10 to 15 years old, and 835,450 tons from 15 to 20 years old. 

The compartimenti marittimi (Fig. 32) at which a total of more 
than 15,000 tons of shipping was registered on 31 December 1939 
were as follows: 


























Mechanically 
Sailing-vessels propelled vessels Total 

Compartimenti Gross Gross Gross 

marittimt No. tonnage No. tonnage No. tonnage 
Genoa‘ . . 148 19,999 556 | 2,018,165 704 | 2,038,104 
Spezia. ; 17 2,128 21 15,104 38 17,232 
Viareggio : III 20,016 26 858 | ' 137 20,874 @ 
Leghorn : 113 5,419 61 11,833 174 17,252 
Rome. 34 1,556 46 47,823 80 49,379 
Naples . : 70 2,692 160 320,453 230 323,145 
Torre del Greco 13 5,191 24 40,581 137 45,772 
Bari : : 340 7,592 16 22,826 356 30,418 
Venice . ; 24 1,476 67 170,974 QI 172,450 
Trieste . 5 45 3,615 133 520,600 178 524,215 
Fiume . ; 14 883 39 84,049 53 84,932 
Catania . ; II 464 25 21,287 36 21,75 
Trapani . 205 13977 34 10,257 239 24,034 
Palermo . 26 | 884 27 66,686 53 67,570 
Others. : 1,096 56,939 125 A2sAAGQi|, 1,221 99,388 
Irany =; s- | w2,007 - Fagsbet 1,360 | 3,393,885 | 3,727 | 3,536)558 
31 Dec. 1938. =| 2,263 138,972 1,346 | 3,294,897 | 3,609 | 3,433,869 
31 Dec. 1937 . | 2,161 138,418 | 1,335 | 3,189,204 | 3,496 | 3,327,622 
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These figures indicate the dominance of Genoa, which possessed 
nearly 60 per cent. of the total tonnage in the mercantile marine of 
Italy. Trieste (15%), Naples (9%), and Venice (5%) were the next 
most important but lagged a long way behind. 


Organization of Shipping 

The reorganization of Italian shipping in recent years and the 
improvement of the services provided were a result of intervention 
and financial assistance by the State. 'To this end the Istituto per il 
_Credito navale was formed in 1928 to finance shipbuilding and the 
work of reconstruction. In 1931 the three main steamship companies 
were combined to form the powerful Societa Italia, now fifth among 
the world’s shipping concerns. his marked the beginning of the 
end of a period of intensive and destructive competition. ‘The coun- 
try’s mercantile marine, however, remained privately owned until 
1936, when the Government ordered its final rationalization. As a 
result it was brought under the control of the Societa Finanziarie 
_Marittima, a subsidiary of the Istztuto per la Ricostruzione industriale. 
The major shipping companies were to undergo amalgamation into 
four groups and, by restricting their field of operation, competition 
between them was finally to be eliminated. 


Shipping Companies 

The Societa Italia, the wealthiest of the four shipping groups, has 
a capital of 500 million lire and in 1939 owned 37 ships totalling 
456,316 tons and including the 12 largest Italian liners, each of more 
than 20,000 tons. The biggest were the Rex (51,062 tons), Conte di 
Savoia (48,502 tons), Roma (32,583 tons), Augustus (30,418 tons), 
and Conte Grande (25,661 tons). ‘The company, whose headquarters 
are at Genoa, operated services to and from America. The re- 
_ established Societa Lloyd Triestino, with a capital of 300 million lire, 
possessed 59 ships of a total tonnage of 443,388. ‘The company’s 
headquarters are at Trieste, whence vessels sail to Africa by Gibraltar 
and Suez, to the Far East and Australia. The Societa Tirrenia, which 
operates from Naples, has a capital of 150 million lire and 55 vessels 
amounting to 156,000 tons. Connexions, both passenger and cargo, 
were maintained with the Tyrrhenian and Libyan coasts, the western 
Mediterranean, and some of the principal ports of north-west Europe. 
The Societa Adriatica, which has a capital of 150 million lire and 
40 ships totalling 138,243 tons, operates from Venice to the ports of 
the Adriatic and the eastern Mediterranean, 
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Shipping Routes | 
America. 'The Societa Italia provided monthly services to both — 
North and South America. The routes followed by the company’s 
large and up-to-date passenger liners included the following: Genoa— 
Naples—Boston—New York—Philadelphia; Genoa—Marseilles— West 
Indies-New Orleans; and Genoa—Marseilles—-Barcelona—Panama— 
Callao—Valparaiso. Examples of freight routes were: Trieste—Brazil- 
Montevideo—Buenos Aires, and ‘Trieste-Venice-—Naples—Genoa— 
Marseilles-Panama—Los Angeles—San Francisco—Vancouver. In 
addition, the Compagnia Genovese di Navigazione a Vapore provided 
a fortnightly freight service to Montreal and the Societa Anonima di 
Navigazione Alta Italia to New Orleans, Galveston, and Houston. 

Africa, India, the Far East, and Australia. ‘The African services of 
the Lloyd Triestino operated both east via Suez and west via Gibraltar. 
Cargo liners sailing from Trieste circumnavigated the continent once — 
a month in each direction, taking about 34 months for the trip. In — 
addition there were frequent passenger and cargo services from 
Genoa, Naples, and Trieste to various Italian East African ports as 
well as a monthly cargo service from Trieste to Matadi in the Belgian 
Congo, via Naples, Genoa, Dakar, and Freetown. 

Regular lines to India and beyond were operated both from Genoa 
and Trieste, examples being: Genoa—Naples—Palermo—Port Said— 
Karachi—Bombay-—Singapore—Saigon; Genoa—Naples—Port Said-— 
Bombay—Madras—Calcutta—Rangoon; ‘Trieste—Bari—Brindisi—Suez— 
Aden-—Bombay-—Karachi—Basra; ‘Trieste-Aden—Karachi-Bombay- 
Colombo-—Singapore—Batavia-Hong Kong—Shanghai—Kobe-Yoko- 
hama;.and Genoa-— Leghorn — Naples— Port Said —- Colombo — Fre- 
mantle-Melbourne—Sydney. 

North Africa and North-West Europe. 'The sailing list of the Societa 
Tirrenia included the following services to and between the ports of 
North Africa: Palermo—Tunis; Genoa—Tunis; Naples—Messina (or 
Catania) — Syracuse — Tripoli; Naples — Syracuse — Benghazi; Tunis— 
Malta—Tripoli; and Tripoli-Benghazi—-Tobruk—Alexandria. In addi- 
tion, the company had regular cargo services from Fiume and Trieste 
to London, Hamburg, Antwerp, and Rotterdam. 

The Balkans, the Eastern Mediterranean, and the Black Sea. ‘The 
principal passenger lines of the Societa Adriatica included amongst 
others the following: Venice—Trieste-Zara—Gravosa; Venice—Dal- 
matia—Albania—Bari; Venice—Dalmatia—Albania—Brindisi—Greece— 
Izmir—Rhodes; Genoa—Naples—Piraeus—Rhodes—Alexandria; Venice— 
Brindisi-Rhodes—Alexandria; Genoa—Naples—Piraeus—Izmir—Istan- ~ 
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bul; and ‘Trieste—Brindisi-Rhodes—Jaffa—Tel Aviv—Beirut. Cargo — 


lines included: Trieste-Fiume—Venice—Brindisi—Piraeus—A lexandria— 
Port Said — Beirut — Alexandretta; Trieste — Fiume-— Venice -— Brindisi— 
Piraeus — Istanbul — Costanza — Sulina — Galatz — Braila; and Genoa — 
Naples—Catania—Istanbul—Costanza—Sulina—Galatz—Braila. 

Coastal Services. Coastal shipping is of considerable importance 
to Italy, particularly on account of the great length of its coastline 
and the numerous centres of dense population along its shores. 
Fig. 75 indicates both the ports between which there are regular 
services and the frequency of the sailings. 


Traffic 

In 1938 the foreign trade handled in Italian ports amounted to 
20 million tons of imports and to 4 million tons of exports. Of these 
16 million tons were carried by Italian ships and 8 million tons by 
foreign. Before 1935 the proportion of foreign trade carried in 
foreign ships exceeded that in Italian ships. Coastal traffic, carried 
almost exclusively in Italian ships, amounted in 1938 to 20 million 
tons of merchandise. The number of passengers exceeded g million, 
of whom the majority were carried in Italian coastal shipping. 


CIVIL AVIATION 


CIVIL aviation, which was perhaps slower to start in Italy than in 
other allied European countries after the War of 1914-1918, de- 
veloped rapidly under the Fascist government and was in 1939 
among the most advanced in Europe. The Air Ministry was insti- 
tuted in 1923 and through its office for Civil Aviation has always 
controlled the operation of the chief commercial companies, Avio- 
Linee Italiane and Ala Littoria. The position of Rome as the capital 
of Italy and at the centre of the Mediterranean made it the focus of 
air communications for national and international lines. The chief 
airports of Italy are at Milan, ‘Turin, Genoa, Venice, ‘Trieste, Naples, 
Bologna, Ancona, Brindisi, Palermo, Syracuse, Catania, Cagliari, 
Pola, and Zara, with numerous subsidiary fields scattered over the 
country, particularly near the towns and cities of the Northern Plain. 
In 1926 the first commercial lines ran between 'Turin—Pavia—Trieste, 
Genoa— Rome-—Naples—Palermo, Brindisi— Athens— Constantinople, 
Venice—Vienna, and T'rieste—Zara. In 1928 other lines were added: 
Rome~-Terranova—Cagliari, Brindisi-Valona, Milan—Trento—Munich, 
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Rome-—Genoa-Barcelona—Palma— Rome, Rome-~Syracuse— Tripoli, 
and Rome-—Milan. By 1939 there were 51 regular services, national 
and international, including east African and Albanian lines and a 
few between non-Italian points (chiefly between Melilla, Spain, and 
Portugal). hese services not only linked Rome daily with the chief 
centres of the Northern Plain at Turin, Milan, Bologna, and Venice, 
but with southern Italy, western, northern, and central Europe, the 
eastern Mediterranean, north and east Africa, and South America. 
In 1939 a total of over 6,600,000 miles were flown and 176,000 
passengers and almost 1,500,000 lb. of mail were carried. 

Dutch, French, German, and British airways were the chief foreign 
lines calling in Italy. Of these the two first called at Naples, the 
German lines at Venice, Milan, and Rome, and the British Imperial 
Airways called at the seaplane bases at Lake Bracciano and Brindisi. 

Italy made valuable contributions to world aviation between 1920 
and 1939. Her aeronautical engineers and pilots claim a notable 
share of pioneer flights and speed records. Among the engineers 
Giovanni Caproni and Alessandro Marchetti were the most out- 
standing and Umberto Nobile (II, p. 394) was famous for his airships, 
Norge and Italia. Arturo Ferrarin in 1920 flew from Rome to Tokyo, 
and in 1925 Francesco di Pinedo flew from Sesto Calende via Aus- 
tralia to Tokyo and back to Rome in 21 days reckoned in flying hours. 
Pinedo, accompanied by Carlo del Prete, in 1927 flew across the 
South Atlantic and then across the Gulf of Mexico and North 
America before returning by the North Atlantic, and Ferrarin, also 
accompanied by del Prete, made a record breaking flight from Rome 
to Brazil in 1928. In 1931 Marshal Balbo, who was a Minister for 
Air of outstanding initiative, crossed the South Atlantic with a squad- 
ron of ten planes in a flight unprecedented in the history of aviation. 
In 1933 to celebrate the tenth year of the Italian Air Ministry he 
_made a crossing of the South Atlantic, the ‘Crociera del Decennale’ 
from Rome to Brazil, this time with 24 planes. Italy won the Schneider 
Cup in 1920, 1921, 1926, and 1933, and held the transatlantic record 


in 1934 and 1935. 


POSTAL SERVICES AND 'TELECOMMUNICATIONS 


Tue Postal, Telephone, and Telegraph services are administered by 
the State through the Director of Posts and Telegraphs, who is 
himself an official of the Ministry of Communications. 
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Posts 


There are about 11,500 post offices and postal agencies in Italy, — 
and in 1939 these handled 2,700 million letters and printed matter, — 
and 154 million parcels. Great Britain, with much the same popula- — 
tion and only two-thirds of the area, had 24,800 offices handling 
8,150 million letters and printed matter, and 184 million parcels. 
Letter-boxes (buca, cassetta) are generally labelled per le lettere (for 
letters) and per le stampe (for printed matter). When addressing 
letters to Italian destinations the surname should be underlined 


and written before the initials or Christian name in order to avoid — 


confusion. Customary titles such as Mr. or Esq. should be omitted. — 
Letters for registration (raccomandazione) should be marked ‘racco- ~ 
mandata’, and letters for destinations abroad ‘per lestero’. Postage 
stamps ( is are often sold at tobacconists. Money orders are 
known as vaglia postali, parcels as pacchi postali, and postcards as 
cartoline postalt. 


Telegraphs 


In 1939 there were 9,060 telegraph offices in Italy of which about 
1,540 belonged to railways and tramways but were open to the public. 
These offices link 41,000 miles of land-lines (overhead and under- 
ground) of which over go per cent. are operated by the State, the — 
Ministries of Marine, War, and Air having their own lines and 
circuits. The chief exceptions to the government monopoly are the © 
Italcable and Italo-Radio, government sponsored companies under 
close supervision and sharing facilities with the Government. They 
have been incorporated under the joint name of ‘Italcable Servizi — 
Cablografica Radio 'Telegrafica e Radio Elettrica Societa’. ‘The com- 
pany’s lines are mostly trunk circuits and facilitate its radio and ~ 
submarine cable business. The most important telegraph lines 
follow the route of the main underground state telephone cable — 
(p. 511), while others follow railways or roads. 

In cities and towns the local telegraph office is usually the wa | 
post office, but is often also housed in the railway station. Almost 
all communes have telegraph facilities, particularly in northern Italy, 
though in many cases the equipment is primitive, and the offices open 
for only limited periods of the day. 


Telephones 


The telephone network consists of cables, chiefly underground 
and capable of transmitting a large volume of messages. These link — 
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most of the provincial capitals, from which overhead lines radiate 
to small towns and villages. The telephone network by no means 
covers the country, and out of a total of 7,334 communes, 1,759 
(24%) were in 1939 without telephones. Many of the smaller com- 
munes have only a booth or a telephone in a government office. 
Communes with telephones varied from 100 per cent. in Umbria, 
over go per cent. in Emilia, Lombardy, and the Marches, over 80 per 
cent. in Tuscany, Venezia 'Tridentina, Venezia Euganea, and Venezia 
Giulia, over 70 per cent. in Piedmont, Liguria, and Apulia, over 
60 per cent. in Latium, the Abruzzi, and Sicily, to only 55 per cent. 
in Campania, 51 per cent. in Calabria, 38 per cent. in Lucania, and 
29 per cent. in Sardinia. There were roughly 479,000 subscribers 
and 16,500 public telephones, the whole system being linked up by 
1,005 exchanges (retz), of which the larger (those with over 1,000 
subscribers) are called Urban Exchanges. There were 148 inter- 
national lines with a length of about 17,000 miles, and nearly 6,900 
inter-urban lines, involving over 248,000 miles of line. The State 
controlled the international lines, 857 of the inter-urban lines, and 
Over 124,000 miles of the circuit. 

The main state underground cable which is the backbone of the 
telephone and telegraph system chiefly follows main roads, minor 
roads, where these offer a more direct line, and occasionally railways. 
In the Northern Plain in 1938 two arms radiated from Bologna; one 
followed the Via Emilia north-west to Piacenza, and the important 
centres of ‘Turin (by road 10) and Milan, their surrounding industrial 
regions, and the foothills of the Alps; the second ran north-east 
through Ferrara, Padua, and Venice to Udine, Trieste, and the 
eastern frontier; there is also a short stretch between ‘Trento and 
Bolzano. From Bologna the cable follows the Via Emilia to Rimini 
and the main Adriatic coastal road to Ancona. ‘he Apennines are 
crossed in two places, from Bologna to Florence by road 65, and 
from near Alessandria chiefly by road 35 to Genoa, whence it 
follows the coast road to Viareggio, turning east to Lucca (branch 
south to Pisa and Leghorn), Pistoia, and Florence. From here mainly 
following road 2 the cable runs through Siena, Abbadia S. Salvatore, 
and Viterbo to Rome, thence following the Sacco-Liri valley to Naples, 
Salerno, and Atena. Here the branch from Bari and Potenza joins and 
the cable continues south through Lagonegro, Castrovillari, Cosenza, 
Tiriolo (branch to Catanzaro), Vibo Valentia, and Reggio di Calabria. 
Submarine cables link the mainland with Sicily where the main cable 
runs through Messina, Catania, and Caltanissetta to Palermo. 
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Since 1925, when the telephone system was reorganized, the 
country has been divided into five regions. A state enterprise, the 
Azienda per i Servizi Telefonici, owns and operates international and 
inter-urban lines in all five regions while the network of each is leased 
to a private company. The State, however, through inspectors, 
exercises economic and technical supervision. 'The following list shows 
the regional divisions with their chief urban exchanges. ‘The network 
of Piedmont and Lombardy is leased to the Societa Interregionale 
Piemontese e Lombarda (S.T.1I.P.E.L.), and the chief urban exchanges 


in 1940 were Alessandria (1,666)', Bergamo (3,261), Biella (2,168), 


Brescia (2,917), Busto Arsizio (1,381), Como (2,846), Cremona (1,244), 
Mantua (1,263), Milan (83,893), Monza (1,952), Novara (1,819), Pavia 
(1,551), Turin (34,261), and Varese (2,235). In Venezia Tridentina, 
Venezia Euganea, and Venezia Giulia the network is leased to the Societa 
Telefonica delle Venezie (TELVE), and the chief urban exchanges were 
Bolzano (1,823), Fiume (1,899), Padua (3,769), ‘Trieste (8,980), Udine 
(1,697), Venice (6,342), Verona (3,264), and Vicenza (1,747). The 
Societa Telefonica Italia Media Orientale (‘T.I.M.O.) operates the net- 
work of Emilia, the Marches, Umbria, and the Abruzzi with the main 
urban exchanges at Ancona (2,605), Bologna (11,571), Ferrara (2,326), 
Modena (2,447), Parma (2,432), Perugia (1,913), Piacenza (1,318), 
and Reggio nell’ Emilia (1,487). In Liguria, Tuscany, Latium, and 


Sardinia where the chief exchanges are Florence (15,572), Genoa — 


_ (26,316), Spezia (2,354), Leghorn (3,181), Lucca (1,254), Rome 
(88,615), Pisa (1,612), Savona (1,430), and Cagliari (1,976), the network 
was leased to the Societa Telefonica Tirreni (TETI). The network of 


Campania, Apulia, Lucania, Calabria, and Sicily was leased tothe Societa — 


Esercizi ‘Telefonici (S.E.T.) with main exchanges at Bari (3,055), 
Catania (5,105), Messina (2,905), Naples (24,512), Palermo (8,422), 
Reggio di Calabria (1,051), Salerno (1,344), and Taranto (1,191). 


The equipment of the Italian telephone and telegraph system is — 


mostly of Siemens and Halske and Ericsson manufacture; some is 
also of Standard and Autelco design. Switch-boards in the inter- 
urban exchanges are manual, but urban centrals are almost all auto- 
matic, and these link about 425,000 of the subscribers. 


Submarine Cables 


Submarine cables connect the mainland of Italy with Sicily, — 


Sardinia, and outlying islands, and the south of France, Spain, 
North Africa, Albania, and Yugoslavia. These cables run from: 


’ Figures in brackets denote numbers of subscribers. 
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The West Coast and Sicily 
Genoa to (a) Fiumicino, 
(6) Mentone. 
Leghorn to (a) near Cala dello Scalo on the island of Gorgona, 
(b) Macinaggio on Corsica (French owned). 


Island of Elba (a) from north-west of Cape Pero to Piombino 
(2 cables), 


(6) from Marciana Marina to Point Ferraione (north of the 
village of Capraia), on the island of Capraia, 

(c) from 14 miles east of Point Fetovia on the south coast 
to Cala 5. Giovanni on the island of Pianosa and thence 
to Cala Maestra on the west coast of the island of Monte- 
cristo. 


Piombino (a) see above island of Elba (a), 
(b) to island of Palmaiola. 
Sardinia (a) from the island of Caprera to the mainland of Italy 
at Bengodi in ‘Talamone bay, 


(6) from Marinella Vecchia to near Torre di Cannelle on the 
Argentario promontory, 


(c) from Olbia (Terranova) to Fiumicino, 
(d) from Cagliari to Palermo. 


Argentario promontory (a) from near Torre di Cannelle to Giglio 
Marina on island of Giglio, 


(6) see above Sardinia (8). 
Fiumicino to (a) Genoa, 

(6) Olbia (Terranova), Sardinia, 

(c) Messina. | 
Anzio to (a) Barcelona 

(6) Malaga 


(c) Palermo. 


| ries, 


Capo Circeo, east of Torre del Fico, to Porto di Ponza on the 
island of Ponza, thence to Cala Parata Grande on the island 
of Ventotene, and finally to Marinella on the island of 
S. Stefano. 


Naples (a) from Punta Fumo at the north-western tip of the Bay 
of Naples to Point Pioppeto on the north coast of the island 


A 6000 Ll 
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of Procida (2 cables). ‘These cables continue from Point — 
Serra on the west coast of the island to Point Molina on the © 
island of Ischia. 


(5) from Naples at Forte del’Ovo to Palermo (2 cables). 


(c) from Cala di Mitigliano near tip of the Sorrentine penin- © 
sula, to Marina Grande on the island of Capri (3 cables). 


Messina (a) from Point Mazzone to Bagnara (4 cables), 
(5) from Cape Faro to Favazzina, 
(c) from Mili Marina to Reggio Calabria (3 cables), 
(d) from Cape Faro to Fiumicino. 
Cape Milazzo to the Lipari islands. 
Palermo to (a) Anzio, — 
(b) see above Naples (6), 
(c) Cagliari (Sardinia). | 
Mazara del Vallo to Porto di Pantelleria and thence to the islands ; 
of Lampedusa and Linosa. 
East Coast 
Ravenna to Trieste. 
Numana (Ancona) to Zara. 


Punta Mileto to 'Tremiti on the island of S. Nicola and thence — 


to the island of Pelagosa and to Porto Lago Grande on the | 
island of Lagosta. 


Brindisi to (a) Durazzo (Albania), 
(6) Valona (Albania), | 
(c) A French cable from Tunis was diverted to Brindisi in — 

1943. 

Bari to Durazzo (Albania). 

Otranto to (a) Sidari on Corfu, 

(6) Valona (Albania). — 
Venice to ‘Trieste. 
Trieste to (a) Venice, 

(b) Ravenna, 

(c) Pola (2 cables). 

Pola (a) to small islands in the harbour, 
(5) to the islands of Brioni Maggiore, Girolamo, and Cosada; — 
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numerous cables link these to the mainland at points on 
the coast north of the harbour of Pola. 


(c) from Saline bay south-west of Pola to Trieste (2 cables), 
(d) from Saline bay to Split (Yugoslavia) and Zara. 


Gulf of Quarnero (a) from Porto Albona to Point Croce on the 
south side of Porto Cherso on the island of Cherso, 


(5) from points on the coast, north-east of Albona to Faresina 
at the northern end of island of Cherso (3 cables). 


Adnatic Islands. Numerous cables link the islands of Cherso, 
Lussino, Sansego, Unie, Galiola, and S. Pietro dei Nembi. A cable 
runs from Lussingrande on Lussino to Zara. 


Wireless 


The administration of broadcasting (II, p. 281) in 1939 was the 
monopoly of the State through the E.I.A.R. (Ente Italiano per le 
Audizioni Radiofoniche), the Italian counterpart to the B.B.C. The 
programmes were supervised by the Ministry of Popular Culture, 
and although the handling of non-political material was fairly free 
the line had always to be available for state-sponsored programmes. 
The number of subscribers, 1,321,009 in 1940, was relatively small 
in comparison to the total population and was distributed as follows: 
Piedmont (169,787), Liguria (84,532), Lombardy (267,728), Venezia 


_ Tridentina (22,661), Venezia Euganea (94,102), Venezia Giulia 


(47,422), Emilia (98,145), Tuscany (94,210), Umbria (15,958), the 
Marches (23,083), Latium (137,171), the Abruzzi and Molise (18,471), 
Campania (89,688), Apulia (47,966), Lucania (4,928), Calabria 
(19,172), Sicily (68,792), and Sardinia (17,193). The number of 
receiving sets owned by private citizens only amounted to about 
35 per 1,000 persons. This low proportion is off-set by the wide 


distribution of sets in village squares, factories, party buildings, 


restaurants, and other public places. In 1938 sets on government 
property and owned by public enterprises totalled about 52,000. An 
association for collective listening has been organized under the 
direction of the Ministry of Communications, the Ente Radio Rurale 
(E.R.R.), which broadcasts special programmes in collaboration with 
the Ministries of Agriculture, Education, and War. In 1936 about 
8,447 schools were reported as using wireless for education and this 
has since become more widespread. 

There were in 1939 about forty medium- or short-wave stations, 
but the number has probably increased since then. In northern 
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Italy in 1939 the chief broadcasting centres were at Milan (3 medium- 
wave stations and an ultra short-wave and television station), Turin 
(3 stations), Genoa (2 stations), Venice, Trieste, Bologna, Bolzano, 
Padua, Verona, and S. Remo. In peninsular Italy most of the stations 
are on or close to the coast. Rome with its three medium-wave, 
numerous short-wave stations, and its ultra short-wave and television 
station on M. Mario, is the largest and most important centre in the 
whole country. The most important inland station is at Florence 
(2 stations). Others in the north and centre of the peninsula are at 
Ancona, Aquila, Ascoli Piceno, Campobasso, Cervia, Pescara, 
Macerata, Spezia, and Teramo. ‘The two chief broadcasting centres 
for southern Italy are at Naples and Bari, noted for its propaganda 
broadcasts in Arabic to Moslem countries. Others, part of an expan- 
sion scheme for southern Italy, have been built since 1939 at ‘Taranto, 
Benevento, Foggia, Potenza, Cosenza, and Catanzaro for local re- 
broadcasting. In Sicily there were in 1939 broadcasting stations at 
Palermo and Catania. In the location and construction of new stations — 
the E.I.A.R. collaborates with the Ministries of War, Marine, and — 
the Interior, and the Department of Posts and Telegraphs. Radio 
circuits laid mostly in the state underground telephone cable connect 
the broadcasting stations. The broadcasting stations are Marconi, 
Marelli, Bacchini, and E.IJ.A.R. equipped; short-wave transmitters 
are F.A.C.E., Marconi Telefunken, and E.I.A.R. 

Most of the large ports, naval stations, and large coastal stations, 
such as Coltano (north-west of Leghorn), have wireless facilities for 
communication with ships. This service, for commercial ships of all 
nations, included, in 1939, transmission of distress signals, meteoro- 
logical bulletins, medical advice, and notices to mariners, and was 
supervised by the Posts and Telegraphs administration. Facilities — 
for communication with aircraft, direction-finding stations, and radio — 
beacons were in 1939 in the vicinity of large ports, seaplane stations, 


and airfields. 
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AGRICULTURAL STATISTICS 


Tas_e 1. Number and Size of Farms, 19 March 1930 
(See also Figs. I and 2) 


























Number of farms Acreage 

Size of farm (acres) "000 | Per cent. >000 Per cent. 
Less than 14 : gIo 217 492 o'8 
rs -2) ‘ ; 581 13°9 1,102 es, 
23-7 . - | 1,273 30°3 5,926 rl 
Gis ame 2 a 53 r2e7 5,170 8:0 
b2-25—- : : 492 1S | 8,604 3-3 
25-125 : 3 361 37 16,618 25°6 
125-250 : : 26 O'5 4,404 6°8 
Z250-1,250 - , 17 "4 - 8,664 £3: 
More than 1,250 . 3 orl 13,890 21-4 

TOTAL : |) (43896 100'0 64,870 100'0 


Note: Very small cultivated plots were not included in the returns. 


TABLE 2. Form of Management of Farms, 1930 

















Occupying owners Cash tenants Share tenants Mixed 
Numbers | Acreage | Numbers |Acreage | Numbers | Acreage | Numbers | Acreage 

>000 ?000 >000 7000 >000 ?000 2000 ?000 

Piedmont . : 316 4,325 34. 5901 16 272 82 032 
Liguria + 5 Ac 75 828 13 84 10 104 12 131 
Lombardy . ‘ A 240 2,664 128 1,468 25 282 51 514 
Venezia Tridentina ; 68 2,508 5 156 2 20 13 I2I 
Venezia Euganea . ‘ 243 3,019 108 939 27 598 56 645 
Venezia Giulia and Zara 85 Te57) 4 20 4 40 Gi 96 
Emilia 3 si ‘ 11g 1,742 36 724 oF 2,016 8 153 
ehuscany, = ; 5 II5 2,088 22 I3I Ior 2,441 16 173 
The Marches A : 47 608 5 20 62 1,389 4 54 
Umbria ‘ : S 34 638 8 22 31 1,048 4 64. 
Latium ; , z 99 P) A) 15 479 27 319 62 791 
Abruzzi and Molise : 134 2,128 14 114 24. 363 57) 593 
Campania . : : L52 1,656 68 386 14 114 61 625 
Apulia ; : c Tapa 1,930 a2 go2 25 210 54 1,021 
Lucania : ; , 49 1,122 Io 341 2 57 21 524 
Calabria 2 : 5 146 2,128 19 423 ey) 227 25 395 
Sicily . E A ‘ 308 2772 32 $28 51 524 61 1,070 
Sardinia ; : : 76 Bets 16 628 8 245 26 i Styse 
ITALY ; : : 2,479. | 37;278 566 8,248 531 10,272 621 9,074 








Note: Very small cultivated plots were not included in the returns. 
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TABLE 11. Production of Fodder Crops, 1938 (thousand metric tons) 


| ‘ Annual | Permanent meadow | ; 
Rotation grass |——__________ |. Permanent | Miscel- ~ 














meadow crops \Unirrigated| Irrigated pasture laneous* — 

Piedmont . : : ‘ 1,119 130 518 983 194 312 
Liguria . ; : j 25 7 73 I 27 74 
Lombardy é 5 é 2,583 418 466 657 131 396 
Venezia Tridentina . é 89 25 2907 156 137 132 
Venezia Euganea : 1,982 366 774 185 104 594 
Venezia Giulia and Zara . 89 44 204 2 119 54 
Emilia. = 3 ; 27 TE 240 67 197 44 394 
Tuscany . : 5 : 992 343 84 Io 64 505 
The Marches . Sane 1,016 173 25 —_ 71 348 
Umbria . : F ‘ 433 80 Io 10 45 IIo 
Eatrume \. j : 400 ZS : 65 I 125 330 
Abruzzi and Molise ‘ ‘ 431 98 48 2 107 1s 
Campania : B : 153 252) ie 42 — 89 344 
Apulia. , i , 12 218 —_ — 179 536 
Lucania . ‘ F : 16 34 9 —_ 145 164 
Calabria . ; : . 163 75 6 I 37 236 
Sicily é , ~ é 446 73 ees —_ 138 1,048 
Sardinia . i 5 : 16 22 8 Ae 561 443 
ITALY > 3 5 . 12,736 2,875 2,786 2,205 2317, 6,135 

1937 .- : : 3 15,131 2,882 3.302 2,578 2,553 6,227 

1935 . . . . 10,658 | 2,035 2,541 2,235 2,192 4,354 

Note: 


no production. 
less than 500 m. tons. 
see page 56. 


TABLE 12. Number of Animals, March 1938 (thousands) 
| 














Mules, | : 
Cattle Pigs Sheep Goats | Horses &c. | Donkeys 

Piedmont . ° - : 1,037 174 162 gI 64 21 Io 
Liguria 4 ‘3 3 : 90 10 62 20 5 Io 6 
Lombardy . 4 F : 1,417 414 92 59 162 13 36 
Venezia Tridentina 3 : 208 44 72, 46 BY 3 2 
Venezia Euganea . an. 1,150 207 112 63 a1 II 39 
Venezia Giulia and Taw a 132) 61 146 20 8 2 15 
Emilia : ; ; ¥ 1,314 502 229 Il 64 6 | 2am 
‘Tuscany : ‘ ; i 483 251 1,004 24 36 5 44 
The Marches : 3 : 443 156 318 7 13 2 9 
Umbria : : z : 193 188 418 8 9 4 19 
Latium : ‘ : 207 144 1,246 61 29 20 76 
Abruzzi and Molise ; ‘ 180 109g 686 86 32 29 75 
Campania . : . : i72 P73 437 124 63 15 86 
Apulia A F : ; 58 26 820 I22 82 62 45 
Lucania 5‘ : ‘ 3 55 64 465 109 I4 24 30 
Calabria 3 ; j 122 135 490 247 9 8 75 
Sicily . : i ; : 197 67 704 338 75 195 158 
Sardinia : : 3 ae 209 125 1,914 392 44 I 44 — 
ITALY: < ; 3 7,667 2,940 9,467 1,828 791 431 797 

1937 (March) : ‘ 7,286 2,814 9,095 1,804 7905 426 799 

1930 (March) F ‘ 7,090 3,318 | 10,269 1,892 943 465 Q05 @ 
een ET mene pent unON Te (ra eT Ere 
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TABLE 13. Wheat: Acreage (thousand acres), Production (thousand 
metric tons), and Yield (tons per acre), 1938 


Provinces and 
Compartments 





Alessandria 
Aosta 
Asti 
Cuneo 
Novara 
Turin 
Vercelli 
_ Piedmont 
Genoa 
Imperia 
La Spezia 
Savona 
Liguria 
Bergamo. 
Brescia 
Como 
Cremona 


‘Mantua 
Milan 


Pavia 

Sondrio . 

Varese 
Lombardy 

Bolzano . 

Trento - 
Venezia Tridentina 

Belluno 

Friuli 

Padua ~ . 

Rovigo 

‘Treviso 

Venice 

Verona 

Vicenza : 
Venezia Euganea 

Carnaro . 

Gorizia . 3 

Istria 

‘Trieste 

Zara S : ; 
Venezia Giulia and 

Zara 
Bologna . F 3 
Ferrara 


Forli 


Modena . 
Parma 
Piacenza . 
Ravenna . 
Reggio 

Emilia . 
Apuania . 
Arezzo 
Florence . 
Grosseto . 
Leghorn . 
Lucca 
Pisa 











Area 


195 
25 
93 

225 
35 

E22 
57 

754 
21 

5 
13 
18 


72 
200 
131 
205 
113 
131 
134 
170 

90 

1,174 


147 
161 
158 

41 


99 








iPro- 


duction 


133 
22 
88 

139 

ToS 

Lit 


13 
675 


14 


70 
158 
135 
62 
gI 
14 
86 
749 


26 


42 
211 
180 
190 

97 
118 
114 
182 


Teed: 


gI 
120 
80 
28 
29 
66 








Yield 





O'7 
o'7 
o-7 
o'7 
08 
o'7 
o'8 
O-7 
0°4 
o'4 
074. 
O°5 
o:4 
o°8 
Tt 
o-7 
I'l 
1:0 
I‘o 
o'9 
o’7 
o'7 
ro 
0°6 
o's 
0:5 
o'9 
08 
ToT 
13 
o'7 
L-E 
1 axe) 
0:8 
r‘0 
o°6 
O-7 
O'5 
o'9 
06 


0:6 
I°0 
I°4 
o'9 
0:8 
0-9 
08 
rt 
08 
r°o 


Provinces and 














Compartments Area 
Pistoia 26 
Siena 179 

Tuscany 865 
Ancona 161 
Ascoli Piceno 13H 
Macerata : 174 
Pesaro & Urbino 187 

The Marches 653 
Perugia 337 
Terni 92 

Umbria 429 
Frosinone 154 
Littoria II5 
Rieti 108 
Rome 179 
Viterbo 188 

Latium 745 
Aquila 159 
Campobasso 339 
Chieti 171 
Pescara 78 
Teramo . 3 6 124 

Abruzzi and Molise 870 
Avellino . 186 
Benevento 209 
Naples 150 
Salerno 138 

Campania 683 
Bari 227 
Brindisi . 117 
Foggia Sas 
lonio 139 
Lecce 73 

Apulia 1,071 
Matera 221 
Potenza 293 

Lucania 514 
Catanzaro 209 
Cosenza . 279 
Reggio 67 

Calabria 555 
Agrigento 301 
Caltanissetta 185 
Catania 198 
Enna 230 
Messina . 114 
Palermo . 396 
Ragusa 107 
Syracuse . 185 
Trapani . 203 

Sicily . 1,919 
Cagliari 283 
Nuoro 124 
Sassari IQI 

Sardinia 598 

ITALY 





Pro- 


duction 


19 
III 
552 
117 

98 
118 
118 
452 
162 

49 
2I1 

50 

43 

41 


149 
56 
gI 

296 


12,426 | 8,092 





Yield 





o:'7 
0:6 
0:6 
077 
o'7 
o-7 
06 
0:7 
O25 
o'5 
0:5 
O°3 
o°-4 
0°4. 
O'5 
0-4 
o-4 
O°5 
0°4 
O'5 
O'5 
0'6 
0-5 
O°5 
O74 
o-7 
O'5 
0:5 
06 
0'4 
o-7 
0°5 
O74 
0-6 
06 
o'5 
Or5 
06 
o°5 
03 
0°5 
06 
o-'7 


o'7 
o'5 
o°5 
0°4 
O'5 
O°5 
05 
o's 
074 


0-5 
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APPENDIX II 


FORESTRY SRATISTICS 


TABLE 1. Forested Area, 1938 

















Province or Square Per Province or Square Per 
compartment miles cent. compartment miles cent. 
Alessandria 3 5 : 197°3 | 14:3 Pistoia 170°3 | 46-2 
Aosta ‘3 ; . . 349°4. | I9°'0 Siena 507°2 | 34°4 
Asti a ‘ ‘ ; 52°5 9°0 Tuscany 3,182°3 | 35°9 
Cuneo. : GPO |i eb Ancona . 5 76:3 | 10:2 
Novara 25722) 25-0 Ascoli i ; 68°5 8-5 
Turin AZ0-7 42074 Macerata Igo'r | 17°8 
Vercelli 249°4 | 21°6 Pesaro F 208°4 | 18:6 
Piedmont 2,359°7 | 20°8 The Marches 543°2 | I4°5 
Genoa 314°9 | 46:2 Perugia 626-1 | 25:3 
Imperia 160°5 | 37°1 Terni : 255°8 | 31-0 
Le Spezia 175°8 | 50°8 Umbria 881°8 | 26°9 
Savona : 391°8 | 63°8 Frosinone 255°5 | 2074 
Liguria - ; A I,052°I | 50°0 Littoria 102°2 | 12:9 
Bergamo . 266°0 | 25:0 Rieti 346°6 | 32°6 
Brescia 428°9 | 23°2 Rome 3391 | 16-1 
Como - ‘ F ZTTA= ||| 20°2 Viterbo 272°4 | 19°4 
_Cremona é 25:9 | 3:8 Latium I,316°6 | 19-9 
Mantua . P 3 * 21°8 2°4 Aquila F 502°3 | 25°8 
Milan < < ‘ 3 52°7 4°9 Campobasso . 222-7) i225 
Pavia 5 92°8 81 Chieti 84°3 8-4 
Sondrio 251°r | 20°2 Pescara 43°2 9:2 
Varese 129°5 | 28:0 Teramo ; : 81-2 | 10°8 
Lombardy I,480-4 | 16°r Abruzzi and Molise 933°8 | 15°7 
Bolzano 1,075°3 | 39°! Avellino . 231°5 | 20:9 
Trento . . 1,214°6 | 48-2 Benevento 142°7 | 14:3 
Venezia Tridentina 2,289°9 | 43°6 Naples 147°6 | 1273 
Belluno . é : - 473°7. | 334 Salerno 3 477°1 | 25°1 
Padua < 5 5 ‘ Ig‘! 23 Campania . 998-9 | I9°r 
Rovigo . II‘3 1°6 Bari 65°4 3°3 
Treviso 58°5 61 Brindisi 3°9 0'6 
Udine . 5112 | 18°5 Foggia 1676 | 6-1 
Venice 8-8 o'9 Lecce 75 O77 
Verona : I10°7 9°3 Tonio ‘ 3 69°5 7-4 
Vicenza . ‘ 217°1 | 20°6 Apulia . 323°9 4°2 
Venezia Euganea I,410-5 | 14:6 Matera : 2162 | 14:8 
Carnaro 217°3 | 50°2 Potenza 420°7 | 17°6 
Gorizia . 336°8 | 32°0 Lucania 636°9 | 16-5 
Istria ; 387°2 | 27:0 Catanzaro 426-6 | 21-1 
Trieste . 145°I | 20°4 Cosenza . 808-5 | 31°5 
Zara 5 ‘ ; : 18°7 | 44:0 Reggio Pyyxori || Agr) 
Venezia Giulia and Zara L,f05°7 | 32:0 Calabria I,518-r | 26-0 
Bologna 2360 | 16°5 Agrigento 4:0 03 
Ferrara 10°8 Ter Caltanissetta 5°4 0-7 
Forli £76-3° | -15°7 Catania 84:0 | 6-1 
Modena . 167-1 | 16°0 Enna 11-7 12 
Parma 358°4 | 269 Messina . I57°8 | 12°6 
Piacenza . 163°0 | 1673 Palermo 103°3 5°4 
Ravenna . 43°74) O°r Ragusa 17 |. O°3 
Reggio E42°7 | 16°1 Syracuse . 69°8 09 
Emilia I,298-0 | 15-2 Trapani 78 o'8 
Apuania . 184°3 | 41°3 Sicily 383° 3°9 
Arezzo 413°4 | 33°6 Cagliari 2362 | 6:6 
Florence 576°4 | 33°6 Nuoro 296°7 | 10°6 
Grosseto . 623°9 | 35°8 Sassari 220°8 7-6 
Leghorn . 138°4 | 29°4 Sardinia 753°6 8-1 

Lucca 310°7 | 45°4 es he ae 
Pisa 256°6 | 27:2 ITALY 22,4587 | 18-4 

A 6000 Mm 
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TasLe 2. State Forests, 31st December 1938 





High | Coppice with 
Area Unproductive | Wooded | forest standards Coppice 
ce) 0) 











sq. miles sq. mites sq. miles WA WA WA 
Piedmont A a 2 13°7 7°90 Io 100 —= — 
Liguria. : 3 : 15°4 O'5 9°3 74 2 24 
Lombardy 5 : j 3-9 03 3°2 4 27 69 
Venezia Tridentina . ; 227°8 177°3 41°3 97 — 3 
Venezia Euganea ; : 154°2 41'8 03°4 89 eA II 
Venezia Giulia and Zara 104°4 10'0 88-0 95 5 
Emilia : ‘ ‘ ‘ 44°3 I'9 30°2 86 I 13 
Tuscany . ; : ; 144°! 4°1 I12°5 27 19 54 
The Marches . ‘ : Q°4 ovr 4°5 2k 20 59 
Umbria . ‘ ‘ é 8:6 ovr 5°5 65 18 17, 
Matiwm> 2 220-5 - : ~~. E27 es 10°8 93 — G] 
Abruzzi and Molise . : 8-0 —_— 4°4 100 —_ — 
Campania . : 4 . 8-2 08 6°5 48 — 52 
Apulia : F . : 25°8 o-2 27, 99 I — 
Lucania . 3 - 35°6 o'r 273 Ioo — At 
Calabria . Fs 5 ‘ 102°1 1-7 83°7 82 2 16 
Sicily ‘ Z : : 16°6 0-2 I2°0 4 95 I 
Sardinia . : : ; 100: F! |) 3°3 60°8 46 48 6 
ITALY : ‘ 7 1,035°1 250°5 618°7 71 ¥2 17 
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Metallic minerals 
(metric tons unless otherwise 


stated) 
Antimony (ore) 
re (metal content) 
Bauxite . 


Cadmium (metal content. in kg. ) 
Copper (metal content) 
Gold (fine ounces) . 
Iron (ores) . 
Lead (metal content) 
Magnesite . ‘ Q é 
Manganese (ore) 
Mercury (cinnabar) 
»» (metal) 
Molybdenum (ore) . 
Nickel and Cobalt (ores). 
Nickel (metal content) 
Silver (fine ounces). 
Tin (metal content) 
Tungsten (ore) 
Zinc (metal content) 


Non-metallic minerals: 


Asbestos 
Barytes . 
Boric acid 
Coal, anthracite 
,, bituminous 
Lignite . 
Fluorspar 
Graphite 
Gypsum : 
Marble, white (cnpbiecks) 
», (chips) . 
Marble, coloured (cut biockay 
9 »» (chips) . 
Mica 3 : 
Petroleum 
Natural gas 
Pumice. 
Pyrites . : ; 
» (sulphur content) 
Salt, rock 
5. other % 
Sulphur (rock mined 
» (crude) 


1 Estimated. 


APPENDIX al 
MINERAL PRODUCTION 























I934 I935 1936 1937 
1,929 2,563 2,856 3,452 
34 249 402 414 
131,266 170,064 262,246 386,495 
8,345 16,360 54,630 90,850 
394 335 603 610 
25476 2,894 3,697 3,103 
484,583 551,654 838,833 997,805 
19,100 24,800 31,0001 36,0001 
1,100 1,251 3,155 5,392 
6,941 9,127 24,132 33,532 
71,719 118,553 141,314 183,615 
441 772 1,473 2,308 
— — 861 46 
sate a5 3 7,591 
— a I 68 
373,217 453,283 616,000 715,000 
= ae 36 135 
aa 5 II 5 
46,100 62,200 69,700 80,0001 
2,252 4,320 6,113 6,393 
32,408 41,152 36,671 45,202 
5,576 5,575 6,237 6,273 
84,547 70,150 79,972 95,060 
289,046 372,358 726,165 869,385 
409,020 545,000 769,000 1,059,000 
9,668 8,424 11,437 13,385 
3,908 5,153 5,200 5,411 
458,928 471,167 324,789 416,198 
245,912 287,670 238,238 276,266 
91,942 74,827 Tis77% 85,354 
42,081 43,447 52,410 68,881 
39,705 70,552 63,411 54,650 
5 34 12 24 
20,180 15,977 16,106 14,351 
14,990,700 | 12,354,349 | 13,047,670 | 15,174,506 
60,562 109,845 97,314 123,700 
a 833,405 865,404 914,524 
= 377:97% 372,124 402,391 
393,306 483,436 499,798 603,798 
576,742 671,084 779.333 952,655 
2,104,503 1,941,816 2,012,191 2,142,789 
343,388 311,950 327,568 343,525 


1938 


5,139 
740 
360,837 
69,000 
1,000! 
5,016 
990,043 
42,000! 
6,157 
48,292 
195,523 
2,301 
12 
13,421 
150% 
812,481 
275 
7 
90,0001 


6,860 
48,169 
6,196 
132,197 
1,348,031” 
1,327,000 
12,186 
5,485 
425,209 
248,188 
82,250 
83,321 
43,463 
122 
13,220 
17,251,415 
126,440 
930,312 
386,079 
613,870 
885,205 
2,363,896 
380,345 


2 Increase in 1938 partly due to inclusion of Sulcis coal as bituminous; previously it was counted 


as lignite. 








APPENDIX TV 


CHEMICAL PRODUCTION 
(Metric tons) 








Sulphuric acid 

- Nitric acid 
Ammonia (in terms 6 ierogen) 
Hydrochloric acid . 
Chlorine (liquid) 
Iodine (crude) 
Caustic soda . 

Soda ash : 
Glycerine Gcined). 
Copper sulphate 
Potassium carbonate 
Aluminium sulphate 

Calcium carbide 

Calcium cyanamide 

Superphosphate 

Calcium nitrate 

Ammonium sulphate 

Diammonium phosphate . 

Ammonium nitrate (33-35 per cent, 
nitrogen) 

Ammonium nitrate (15-16 per cent. 
nitrogen) 

Sodium nitrate 

Metallurgical coke . 

Gas coke : 

Coal-tar derivatives: 

Crude light oils . 

- Benzol (70 per cent.) 
Benzol (90 per cent.) 
Benzol (pure) 

Toluol (commercial) 
Toluol (pure) 

Xylol (commercial) 
Xylol (pure) 

Solvent naphtha 

Cellulose ; 

Boric acid (ebined). : 

Ethyl alcohol (in hectolitres): 
(Mainly from beet and sugar re- 

fining) 
(From grape-juice) 

Citric acid 

















1937 I935 1939 
1,642,059 1,721,268 1,889,371 
263,546 304,521 385,217 
44,606 57,306 74,708 
56,267 545785 65,886 
2,389 25776 4,373 
3a 35 42 
172,495 165,019 200,388 
351,470 352,010 405,485 
4,166 3,347 3,110 
130,286 124,843 102,166 
1,647 2,011 1,702 
12,784 12,867 7.471 
177,589 134,862 197,319 
180,605 149,671 208,970 
153335175 1,405,863 1,621,624 
116,408 129,588 189,698 
161,813 209,500 281,031 
25,505 26,176 27,953 
7,400 9,374 11,087 
31,828 40,239 28,618 
7220 6,311 F032 
1,703,199 1,739,417 1,985,532 
595,153 635,718 851,886 
21,670 23,068 
173 289 
8,955 6,842 
3,721 4,193 
374 413 
1,031 1,855 
925 594 
172 227 
648 947 wi 
37,133 40,634 60,314 
1,358 1,197 1,869 
818,698 441,921 341,196 
142,471 186,683 336,540 
3,781 3,602 3,346 


APPENDIX V 


ROADS 
TABLE 1. State Roads : Length and Surface, 31 December 1938 (miles) 




















Macadam with | ie ae 
Total protective surface Special paving ‘\enntee ch eee 
length | Complete | In course | Complete | In course| macadam 

Piedmont 5 , go2 652 15 27 2 206 
Liguria. A A 277 234 25 2 — 16 
Lombardy : 660 500 4 89 I 66 
Venezia Tridentina aad 

Cadore . ; : 743 362 26 14 — . 342 
Veneto , ‘ 475 | 441 — II sas 24 
Venezia Giulia and 

Friuli. : 415 412 64 ri - — 228 
Emilia and Remogee ‘ 710 574 14 II _— III 
Tuscany . ; 892 610 24 23 8 226 
Latium and Umbea . 996 733 127 a5 = IOI 
The Marches and 

Abruzzi : 1,032 440 37 5 — 551 
Campania and Mole: 843 335 55 Leg I | 396 
Apulia and Lucania . 1,391 624 oe 32 a 734 
Calabria . A : E122 299 58 rr — 754 
Sicily ‘ : : 1,274 5,717 = 24 =: 134 
Sardinia . : : 894 232 37 I — 624 

italy ==. ‘ a1) 12,026 7,562 487 352 12 43512 

1936 . ‘ mul Te.oa2 6,799 412 328 4 5,279 


Note. 'The boundaries of the road compartments do not coincide with those of the groups 
of provinces, used in other statistical tables. 


TABLE 2. Motor Omnibus Services, 1938 






Rural Urban 
Vehicle 
No. of Route miles Passengers | No.of | Route | Passengers 
services miles (000) (000) services miles (000) 

Piedmont ‘ 5 207, 5,864 6,772 6,150 12 26 308 
Liguria, . ; ‘ 166 2,473 4,213 7,275 35 142 19,236 
Lombardy é : 496 T2232 8,548 8,875 28 83 36,704 
Venezia Tridentina . 120 3,235 1,484 I,217 II 21 285 
Venezia Euganea : 6,357 6,196 3.300) — 25 68 ‘1,920 
Venezia Giulia and Zara 2,927 3,191 4,864 23 56 7,420 
Emilia. : : 6,426 5,224 4,558 36 106 2,166 
Tuscany . : : 6,420 4,983 5,352 47 145 7,980 
The Marches . : 2,620 2,629 1,756 25 63 329 
Umbria . ; : 1,728 1,135 976 17 53 1,800 
Latium . é 6,130 4,929 3,327 I0o 444 125,498 
Abruzzi and Molise ‘ 2,875 2,822 1,697 I2 39 095 
Campania é ; 2,201 2,090 1,682 22 123 12,790 
Apulia. ; . 2,243 2,441 2,916 4 Ur 2,680 
Lucania . F . Ty siee I,1QI 456 6 24 230 
Calabria . é A 1,936 1,540 754. 20 105 1,415 
Sicily . . . 4,595 4,087 4,734 32 230 16,326 
Sardinia . ; * 129 3,875 2,670 1,967 —_ —_ —_ 





Italy . . - | 3,541 751443 66,144 61,952 455 1,740 238,082 
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| C. = Capo, Cape; 


F. = Fiume, river; 
M., Mi. = Monte-z, mountain-s; P. = 


I. = Isola-e, island-s; L. = Lago, lake; 
Punta, point; R. = Rio, stream; S.A. = 


Societa Anonima, company; I’. = Torrente, torrent. 


Abatemarco, F., 471. 

Abbadia S. Salvatore, 170, 511. 

Abbadici di Stura, 282. 

Abbazia, 190. 

Abbiategrasso, 491. 

Abetone pass, 128, 396. 

Abruzzi & Molise, 8, 11, 12, 17, 29, 39, 
46, 50, 51, 52, 98, ror, 102, 104-5, 
128, 129, 159, 161, 168, 196, 197, 240, 
260, 325, 3271.335,33315934) 347 352 
374, 375, 511, 512, 515. 

Abruzzi Apennines, see Apennines, 
Abruzzi. 

— national park, 132. 

Abyssinian War, 356-9. 

Acacia, 129. 

Acceglio, 221. 

Acciaierie e Ferriere Lombarde Falck, 
214,300, 302. 

Acqua Acetosa, 463. 

Acquanera, 496. 

Acquapendente, 399. 

Acquasanta, T., 441. 

Acquaviva, I15. 

Acque Albule, 182. 

Acquedotto Civico, 193. 

Acqui, 100, 181, 441. 

Acquoria Nuova (Tivoli), 213, 240. 

— Vecchia, 240. 

Acri, 269. 

Adamello, 73. 

Adda, F.,°72, 73, 164, 388, 393, 448, 
449, 490, 491-3; see also Valtellina. 
Adige, iss 63, 65, 67, 68, 72, 73-4, 140, 
228-9, 258, 330, 385, 387, 392, 393, 

433, 435, 449, 453, 486, 494, 495-6. 

Adolfo Guirlandi mills, 339. 

Adone, M., tunnel, 458. 

Adorno Micca, 278. 

Adria, 322, 426, 495. 

Adriatic Coastland, 49, 51, 
116-18, 384, 385, 397, 400. 

Affi, 427. 

Afforestation, 125, 132, 133-4. 

Agaro, L., 224. 

Agaro-Goglio, 224. 

Agnano Terme, 181. 

Agnone, 422, 468. 

— (Sicily), 480. 

Agordo, 77, 231, 422. 

Agostanello (maize), 32. 

Agostano, 23. 

Agrarian credit institutes, 373. 


62, Tez, 


Agrate Brianza, 277. 

Agni, F., 26, 106, 112, 472. 

— aqueduct, 198. 

Agricultural producers, provincial asso- 
ciations of, 31. 

Agriculture, Ministry of, 15, 17. 

—, corporations, 15. 


Agrigento, 121, 122, 148, 180, 184, 185, 


202, 269, 482, 483. 

Agro, F. d’, 481. 

— Fiorentino, 92. 

Agropoli, 196, 470. 

Aidussina, 278. 

Air Ministry, 508, 509. 

Airasca, 221, 443, 444. 

Aircraft industry, 297. 

Airola, 475. 

Airole, 233, 439. 

Airways, 508-9. 

Ala Littoria, 508. 

Alagna, 164. 

Alatri, 268, 465. 

Alba, 257. 

Alban hills, 9, 39, 94, 186, 330. 

Albanella, 196. 

Albano, M., 462. 

— Laziale, 414, 465, 467. 

Albenga, 387, 438. 

Albacore, 146. 

Alberese, 128, 334. 

Alberobello, 115. 

Albiate, 277. 

Albino, 277, 353. 

Albona, 79, 159, 177. 

Alburno, M., 106. 

— aqueduct, 196. 

Alcamo, 481, 482, 483. 

Alcantara I, see Francavilla (di Sicilia 

— H, see Kaggi. 

Alcatico wine, 329. 

Alcohol, 312, 320-1. 

Alessandria, 82, 89, 175, 191, 257, 278, 
288, 296, 305, 343, 353, 406, 414, 
441-7, 511, 512. 

Alfa Romeo, 294, 297, 301, 302. 

Alice Belcolle, 444. 

Allaro, Fiumara, 471. 

Alleghe, L., 231. 

Allumiere, 170. 

Alme con Villa, 284. 

Almonds, 36, 45-6, 107, 111, 113, 115) 
116, 121. 

Alpe Veglia, see Gebbo. 
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Alpi Cavalli reservoir, 224. 

Alpignano, 305. 

Alps, 3, 4, 7, 9, 10, 12, 26, 39, 45, 47, 
56, 57> 62-77, 135, 139, 141, 163, I7I, 
174, 179, 180, 188-—g0, 208, 209, 211, 
257, 264, 266, 276-8, 300, 378, 382, 
384-93, 404, 406, 429, 431-43. 

—, Bergamasque, 69, 72. 

a permina, 73. 

=, renner, 75. 

-—. brescian, 72. 

—, Carnic, 68, 69, 75, 77, 391, 392. 

—, Central, 65, 69, 72-5, 159, 189-90, 

| 212, 225-30, 388-91. 

—, Cottian, 70. 

=—, Eastern, 8; 63, 75-7, 128,.131, 141, 
190, 213, 230-1, 391-3. 

=—, Graian, 71. 
=; Judicarian, 72), 388. 

—, Julian, 68, 77, 392. 

—, Ligurian, 66, 69, 438-44. 

=, Lombardy, 72,164, 166, 172, 173; 
388. 

—, Maritime, 70, 128, 233-4, 387. 

=—, Pennine, 71, 163, 171. 

—, Rhaetian, 73. 

—, Venetian, 68, 69, 75-6, 
173, 190, 256, 257, 392. 
gy Western, 35; 63, 69-72, 159, 164, 

165, 176, 189-90, 220-1, 379, 387-8. 

Altamura, 113, 333, 423, 473, 475, 
476. 

Altare, 444. 

Altavilla Irpina, 186. 

Alto Belice, 244. 

Altomena wine, 329. 

Aluminium, 158, 159-62, 
292-3- 

— sulphate, 162. 

Alunite (alumite), 162. 

Alzano, 345, 353. 

Amalfi, 9, 97. 

Amandola, 421, 454. . 

Amantea, 109. 

Amato, F., 20. 

Amelia, 103. 

Americani mine, 330. 

Amiata, M., mines, 169, 170, 176, 194. 

Ammonia, 312, 313-15. 

— industry, 179, 182. 

Ampezzo valley, 76. 

— pass, 390, 392. 

Amphibolite, 172. 

pollino power stations, 

214, 242. 

— I (Quota 800, or Orichella), 242, 243. 

— II (Timpa Grande), 242, 243. 

— III (Calusia), 242, 243. 

— IV, 243. 

Ampollino-Trepido reservoir, 243. 

chovies, 144, 146, 151, 154, 155. 


164, 166, 


163; “250, 







ZOE; 272, 


< Sa7 
Ancone,.117; 118; 152, 153, 180, 108, 
238, 239, 253, 257, 208, 311-12, 325, 
341, 369, 410, 453, 454, 508, 511, 512, 


514, 516. 
Andorno, 265. 


Andria, 333. 

Anfora Vecchia canal, 495. 

Angera, 499. 

Angri, 279. 

Aniene, F., 459. 

Ansaldo company, 295, 296, 297, 305, 
306, 317. 

Ansiei reservoir, see S. Caterina. 

Anthracite, 176-7, 180. 

Antimony, 158, 162-3. 

Antrona, L., reservoir, 224. 

Anversa Principale (Sagittario), 
ZO) 294; 241. 

Anzio, 338, 466, 513, 514. 

Aosta, 64, 72, 165, 167, 177, 293, 297, 
304, 387, 388, 437. 

Apennine tunnel, 457. 

— — (Calabria), 477. 

Apennines, 3, 4, 6, 7, 9, 11, 12, 23, 26, 
56, 62, 98-106, 175; 178, 210, 234, 
235, 257, 380, 384, 385. 

—, Abruzzi, 104, 142, 197, 398, 399, 
464. 

—, Central, 8, 11, 98, 101-5, 159, 194, 
378, 397, 399. 

—, Etruscan, 100, 131. 

—, Ligurian, 100. 

—, Lucanian, 105, 106, 401, 402, 403. 

—, Neapolitan, 401, 402. 

—, Northern, 11, 21, 47, 99-101, 141, 
FOA-1 FE, 170, 'O2, DOS; 13, 210, 217, 
235, 378, 395, 397, 438, 442-4, 452, 
457, 4600, 461. 

—, Southern, 8, 105-6, 2345 2355 3795 
307, 402. 

Aperitifs, 327, 329. 

Appiano Gentile, 255. 

Apples, 36, 45. 

Aprica pass, 388, 389, 390. 

Apricena Superiore, 454. 

Apricots, 36, 45. 

Aprilia, 18. 

Apuan Alps, 93, 159, 194, 462. 

Apuania, 310, 315, 316, 318, 323, 339. 

— Carrara, 457. 

Apulia, 8, 16, 25, 26, 29, 35-7, 39, 41, 
44-7; 51, 52, 55, 59; 62, 63, 111-16, 
129, 141, 142, 146, 148, 153, 159, 161, 
174, 175, 188, 198, 199, 247, 259, 311, 
325, 327) 330, 332, 333, 338, 340, 341, 
447, 353; 374, 373) 397) 401-3, 511, 
512, 515. 

Apulian aqueduct, 20, 25, 198, 199-201. 

Aquafredda tunnel, 470. 

Aqueducts, 190, 191, 193, 194, 195, 196, 
202. 


197; 
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Aquila degli Abruzzi, 103, 161, 197, 
269, 283, 399, 400, 422. 

— Plateau, 101, 103, 400. 

Aquileia, 495. 

Aragona Caldare, 483. 

Archi, 421, 468. 

Arci, 240. 

Arco di Mezzo canal, 496. 

Arco-Prati, 229. 

Arcore, 302. 

Ardenno, 322. 

Ardesio, see Ludrigno. 

Arezzo, 92, 174, 175, 267, 289, 310, 350, 
397, 400, 422, 426, 457, 463, 464. 

Argenta, 341. 

Argentario, M., promontory, 168, 513. 

Ariano tunnel, 472. 

Armaments, 296-7. 

Ari, C., 474. 

Armisa, 226. 

Arni, 174. 

Arno, F., basin, 9, 92, 140, 194, 247, 
384, 385, 398, 399, 400, 455, 456, 460, 
462, 485, 501. 

=<, 14, FESCEVOIL, 227. 

Arona, 278, 433, 434, 446, 447, 451, 499. 

Arpaia-Airola-S. Agata Feiboli, 475. 

Arpino, 268, 468. 

Arquata Scrivia, 218, 223, 234-5, 441, 
442, 443. 

Arrigoni (Trieste) company, 336, 337. 

Arsa coalfield, 177, 207, 232. 

Arsia, 177. 

Arsiero, 345. 

Artificial silk, see Rayon. 

Arvo-Nocelle reservoir, 201, 243. 

Arzignano, 256, 266, 278. 

Asbestos, 158, 172-3. 

Ascea, 470. 

Asciano, 462. - 

Ascoli Piceno, 118, 257, 268, 279, 293, 
316, 325, 339, 455, 516. 

Asiago, 426. 

Aso, T., 198. 

Asola hills, 256. 

Asphalt, 183-4. 

Aspromonte, 107, I10-II, 142. 

Assenza, 500. 

Assisi, 140, 399. 

Asso, 451. 

Astellato, 423. 

Asti, 100, 235, 305, 442, 443, 444. 

Asti Spumante wine, 39, 100, 330. 

Atena, 423, 479, 511. 

Aterno, F., 464. 

Atessa, 421, 468. 

Atina, 346. 

Atti Forni ed Acciaieria d’Italia, see Ilva. 

Attigliano, 463. 

Augusta, 184, 480. 

Augustus, 505. 
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Aulella, F., 461. 

Aulla, 323, 461. 

Aurania, 159. 

Aurelia, 292. 

Auronzo, 131. 

Aurunci, Mi., 466. 

Ausa, F., 455. 

Ausoni, Mi., 466. 

Aussa, F., 498. 

Autostrade, 380, 381-2, 395, 400. 

Avelignest, 69. 

Avellino, 48, 105, 106, 
405, 473, 474. 

Aventino, F., 398. 

— (Taranta Peligna), 242. 

Aversa, 95, 472, 474, 475. 

Avezzano, 342, 400, 459, 467, 468. 

Aviasco, 226. - 

Aviation, 508-9. 

Avigliana, 269, 303, 313, 319, 322. 

Avigliano Lucana, 423, 476. 

Avino, L., reservoir, 224. 

Avio, L., reservoir, 227. 

Avio-Linee Italiane, 508. e 

Avisia, T’., 76. 

Avola, 482. 

Aymavilles, 223. ; 

Azienda Autonoma Statale della Stradal ; 
381, 403. q 

— Carboni Italiani, 175, 177. | 

— Colori Nazionali Affini (A. CNA i 
317, 318, 322. ’ 

— di Stato per le Foreste Demaniali, 131. 

— Generale Italiana Petroli, 182, 319. 

— Nazionale Idrogenazione e Com- — 
bustibile, 319. 

— per i Servizi Telefonici, 512. 


142, 180, 196, 


Baccia, F.; 436. 

Bacchiglione, F., 496, 497. 

Bacoli, 186. 

Badana, L., 193, 234. 

Badia, F., 76. 

— Polesine, 495. 

— Prataglia, 141. 

Badolato, 111. 

Bagnaia, 463. 

Bagnara, 470, 514. 

Bagnarolo canal, 496. 

Bagni S. Giuliano, 170. 

Bagnoli, 165, 297, 311, 313, 315, 318 
324. 

— Irpino, 142. 


‘Bagnolo, 424. 


Bagnore, 170. 

Bagnoregio, or Bagnorea, 268. 
Baia, I 

Baiano, 425, 475. 


' Baitone, L., 227. 


Bakelite, 320. 
Balbo, Marshal, 509. 
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Balduini tunnel, 458. 

Balma, 422. 

Bambinello (Vodo), 185. 

Banca commerciale Italiana, 368, 370. 

— d'Italia, 367, 368, 369-70. 

— Generale, 367. 

— Nazionale del Lavoro, 370. 

— — del Regno d’Italia, 367. 

— — Toscana, 367. 

— Popolare Cooperativa Anonima di 
Novara, 371. 

— Romana, 367. 

— Toscana di Credito, 367. 

Banche Popolari (popular banks), 370-1. 

Banco di Napoli, 367, 368, 370. 

— di Roma, 370. 

— di Sicilia, 368, 370. 

Bannio Anzino, 164. 

Banso-Messina, 353. 

Baraggie, 7. 

Baranello, 469. 

Barbera wine, 330. 

Barco, 424. 

Bard, see Hone. 

Bardineto, 173. 

Bardolino, 500. 

Bardonecchia, 214, 222, 433. 

Barga, 293, 309, 310. 

Barge, 444. 

Bat tO, Lil, 152, 14%, 152,953, 174; 

- 183, 201, 241, 244, 279, 310, 311, 319, 

333, 336, 338, 340, 341, 353, 369, 410, 
423, 425, 453, 469, 473, 474, 475, 476, 
504, 506, 511, 512, 514, 516. 

atletta, B53, 215, 141, 315, 316; 320; 
325, 333, 338, 341, 353, 453, 474. 

— wine, II5. 

Barley, 35, 55, 66. 

Barolo wine, 330. 

Baronissi, 474. 

Barytes, 173. 

Basalt, 187. 

Basento, F., 20, 112, 472, 473. 

Bassano del Grappa, 266, 342. 

Bastia, 443. 

Bastione S. Michele, 495. 

Battaglia Terme, 496. 

— canal, 496. 

Battaglio del Grano, 31. 

Battigio, 224. 

Battipaglia, 97, 325, 47°, 473. 

Bauxite, 158, 159-62, 167. 

Baveno, 278. 

Bazzano, 423. 

Beans, 51, 70, 122. 

beech, 127, 128, 129, 130, 136, 141, 142. 

Beer, 334-5. 

Belbo tunnel, 440.- 

Belevedere, 451. = 

Belfiore, 346. 

Belice, 483. 
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Bella, 269. 

Bellagio, 500. 

Bellinzona (Switzerland), 388, 389, 434. 

Belluno, 67, 76, 170, 288, 345, 392, 393. 

Belvedere, 495. 

Bene Vagienna, 257. 

Benevento, 55, 105, 106, 180, 244, 334, 
400, 414, 422, 469, 472, 474, 475, 516. 

Bengodi, 513. 

Bentonite, 186. 

Benzol, 318. 

Bereggi tunnel, 438. 

Bereguardo canal, 491. 

Bergamo, 82, 89, 139, 175, 227, 389, 
426, 451, 512. 

Bergamots, 36, 37, 44, 107. 

Berici; Mi., 67, 175; 256. 

Berra, 489. 

Besana Brianza, 277. 

Berta, C., tunnel, 438. 

Bertini-Paderno d’Adda, 232. 

Bettola, 424. 

Bevazzana lock, 494. 

Bevera, 233. 

Beverare, see Bagnarolo. 

Biagio, F., 442. 

Bianchi, 477. 

—, S.A. Edouardo, 294, 301. 

Bianco canal, 495. 

—,L., 226. 

Biassa tunnel, 456. 

Bibbiena, 267. 

Bicocca, 295, 349, 350, 481. 

Bicycles, 294, 383. 

Biella, 221, 261, 262, 263, 264-5, 278, 
288; 422, 440, 512: 

— Gaglianico, 265. 

Bientina, 92. 

Biferno, F., 197. 

Bilancella, 153. 

Birra Italia, 335. 

Bisagno, 456. 

Bisatto canal, 496. 

Biscari, 269. 

Bisceglie, 115, 161. 

Bisenzio, F., 457. 

Bitonto, 341, 422, 454. 

Bitto (Orobia), 226. 

Bitumen, 183. 

Bivio Giarratana, 425, 483, 484. 

Bivongi, 171. 

Blanket industry, 259, 264. 

Blende, 171, 172. 

Boccheggiano, 164, 165. 

Boffeto, 226. 

Bogliasco, 456. 

Boiano, 168, 269, 342. 

Boicelli canal, 489. 

Bologna, 13, 39, 62, 85, 88, 100, 180, 
162, TOT, 217; 210; 225; 227, 229; 231, 
249, 253, 257, 283, 284, 288, 289, 296, 
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309, 323, 324, 336-7, 339, 341-3, 345; 
346, 349, 351, 353, 369, 397, 410, 418, 
421, 426, 430, 447-9, 451, 452, 457, 
460, 462, 490, 508, 509, 511, §12, 516. 

Bolognano, 325. 

Bolsena, L., 176. 

Boltiere, 256. 

Bolzaneto, 306;-357, 323,334. - 

Bolzano, 11, 64, 65, 67, 68, 74, 75, 140, 
167, 180, 182, 214, 266, 278, 288, 292, 
293, 308, 309, 324, 388, 380, 422, 426, 
435, 495, 511, 512, 516. 

— plateau, 76. 

Bomarzo, 463. 

Bomporto, 489. 

Bonifica Integrale, 15, 16, 125, 132, 133. 

Borax, 158, 320. 

Bordighera, 438. 

Bordogna, 213, 226, 227. 

Boretto, 488. 

Borgallo tunnel, 461. 

Borgaro Torinese, 348. 

Borghetto, 488. 

Borgo Franco, 292. 

— Panigale, 257, 284. 

— Santi, 489. 

— §. Dalmazzo, 285. 

—§. Lorenzo, 461. 

— S. Sepolcro, see Sansepolcro 

— Val di Taro, 461. 

— Valsugana, 141. 

Borgoforte, 487. 

— di Anguillara, 496. 

Borgofranco d’Ivrea, 181, 304, 322. 

Borgomanero, 223, 305. 

Borgosesia, 263, 349. 

Boric acid, 173-4, 237, 320. 

Bormida di Millesimo, F., 440. 

— di Spigno, F., 440, 441, 443. 

Bornato, 423. 

Borretto, 424. 

Borzoli, 285. 

Bosaro, 495. 

Bosco del Cansiglio, 141. 

— del Salto, 18. 

— Etneo, 203. 

Boscolungo, 142. 

Botterone, 489. 

Boves, 257. 

Bovisa, 319. 

Bovolenta, 496. 

Bra, 83, 257, 349, 443, 444. 

Bracca di Costa Serina, 181. 

Bracciano, L., 509. 

Bradano, F., 20, 112. 

Bragozzo, 153. 

Brasimone, L., 237. 

Brass, 163. 

Brazzano, 258. 

Breda, see S. A. Italiana Ernesto Breda. 

Breganze, 288. 
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Breil, 223. 

Breil sur Roya (France), 439. 

Brenner pass, 379, 389, 390-1, 394, 414, 
435, 449. 

Breno, 303. 


Brenta, F., 75, 393, 449, 494, 496. 

Brentella canal, 496. 

Brescia, 139, 167, 174, 233, 252, 253, 
256, 263, 277, 287, 296, 297, 301, 302, 
316, 322, 345, 348, 389, 423, 437, 449, 
451, 512. 

Bresciadega, L., 225. 

Bresciana, see Cedegolo. 

Bressanone, 74, 212, 214, 219, 229, 266, 
346, 389. 

Brian channel, 497. 

Brianza, 6'7, 139, .253, 2775 402- 

Briatico, 110. © 

Bribano, 422. 

Bricco, R. del, 440. 

Bricherasio, 444. 

Bricks, 175. 

Brindisi, 113, I41, 152, ©74, 199, 200 
325, 341, 453, 476, 506, 508, 509, 
514. 

Briquettes, 177, 179. 

Brisighella scheme, 21, 100. 

Brivio, 277. 

Bromine, 312. 

Brondolo, 494, 495. 

Broni, 303, 353- 

Bronte, 203. 

Bronze, 163. 

Brossasco, 213, 221. 

Bruca, 482. 

Brughiere, 7. 

Brughiero, 139, 218, 267. 

Brunello, 94. 

Brunico, 75, 266, 349, 415. 

Bruno, 193. 

—, L., 234. 

Brusone, 34. 

Buccino, 334. 

Budrio, 426, 452. 

Buffaloes, 63, 91, 97. 

Buie, 79, 159. 

Buisghello, 353. 

Buonamico, Fiumara, 471. 

Burana canal, 489. 

Burano, 288. 

Burgio, 483. 

Busalla, 442. 

Busca, 218, 221, 444. 

Busento, F., 470. 

Bussi sul Tirino, 292, 313, 315, 325- 

Bussin, L., 224. 

Bussolano, 433. 

Bussolengo, 218, 228, 229, 303. 

Busteggia, 226. 

Busto Arsizio, 277, 287, 349, 512. 

Buttons, 287. 
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Cabbages, 49. 

Cabernet wine, 77. 

Cabina Aosta, 222. 

Cables, submarine, 511, 512-15; under- 
ground, Peat 

Cacciorna, 265. 

Cadarese-Rivasco, BEB, 253, 224) 

Cadino, 13. 

Cadmium, 171-2. 

Cafaggio, 351. 

Caguar, 145,852, 153, 155, 217,400, 
410, 508, 512, 513, 514. 

Cagnola canal, 496. 

Caianello, 468. 

Caiazzo, 475. 

Cairo Montenotte, 221, 235. 

Cala dello Scalo, 513. 

— di Mitigliano, 514. 

— Maestra, 513. 

— Parata Grande, 513. 

— §. Giovanni (Pianosa, I.), 513. 

Calabria, 4, 7,.9, 12, 13, 17, 26, 35, 39, 
41, 44, 45, 46, 47, 51, 52, 55, 106, 129, 
31, 135, EAL, 142, 148,.168, 174, 076, 
EGOS, 15S, £50, 198, 217, 212, 258, 260, 
Beis g24, 327,331, 333; 3431 974) 375) 
380, 397, 401-3, 511, 512, 515. 

Calalzo, 423, 437. 

Calamita, P., 165. 

Calanchi, 5, 21,. 100. 

Calasca-Castiglione, 164. 

Calatafimi, 482. 

Calava, C., 480. 

Calcaroni, 185. 

Calcinere, 214, 221. 

Calcium carbide, 312, 316. 

— cyanamide, 316. 

Caldaro, 426. 

— wine, 330. 

Caldonazzo, 167. 

Calizzano, 180. 

Callabiana, 265. 

Calore, F., 105, 472, 473. 

— aqueduct, 196. 

Caltagirone, 484. 

‘Caltanissetta, 121, 
20%, 260; 511. 

— Xirbi, 481, 483. 

Calusco d’Adda, 353. 

Calusia, see Ampollino. 

Calziocorte, 322. 

Camaiore, 323. 

Camaldoli, 131, 141. 

Camandina, 265. 

Camaro, 480. 

Camatta, 489. 

Camedo, 425. 

|Camerina, 269. 

Camerino, 141, 422. 

Camigliatello Bianchi, 423, 477. 

Campania, 2, 5, 9, 12, 16, 36, 37, 39, 41, 


122, “k60O, 165, 202; 
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44, 45, 47, 49, 51, 52, 55, 58, 59, 63, 
94-7, 129, 142, 147, 148, 159, 161, 
162, 174, 193, 195, 212, 247, 259, 269, 
279, 285, 291, 324-5, 327, 330, 333, 
334, 336, 338, 340, 341, 351, 352, 374, 
375, 378, 385, 397, 402, 511, 512, 
515. 

Campania, plain of, 19, 25, 29, 33, 49, 
59, 51, 95-6, 106, 283, 337) 384, 399, 
400, 402. 

Campellio, 227. 

Campi Flegrei, 97, 185, 186, 330, 466. 

Campiglia, 457. 

— Marittima, 171. 

Campliccioli, 224. 

Campo Leone, 466. 

— Ligure, 441. 

— §. Martino, 496. 

— Tenese, 401. 

— Tures, 415. 

Campobasso, 118, 180, 334, 469, 516. 

Campochiaro, 168. 

Campodolcino, 225. 

Campofranco, 186, 325. 

Campomorone, see Isoverde. 

Campopolieto, 469. 

Camporosso (Saifnitz) pass, 386, 435, 
436. 

Camposampiero, 452. 

Camposecco, L., 224. 

Campotosto, 179. 

Cana, 170: 

Canale, 485. 

Canale dell’ Arsa, 159. 

— di Leme, 160. 

— Fusina, 497. 

— Giudecca, 497. 

— Navigabile (Tiber), 457. 

— Plava, 231. 

Canals, 485-502. 

Cancello, 414, 422, 467, 474, 475. 

Canda, 495. 

Canelli wine, 330. 

Canello, 136. 

Caneva, 231. 

Canfanaro, 79. 

Canicatti, 482, 483, 484. 

Canneto, I 

Canning industry, 336-8. 

Cannitello, 258. 

Cannone, 215. 

Canosa, 325, 333- 

Canosa Sannita, 454. 

Cansiglio forest, 141. 

Cantalupo, 441, 443. 

Cantieri Breda company, 307. 

— Riuniti dell’ Adriatico, 308. 

— Tosi, 311. 

Cantu;139; 277, 287: 

Canzo, 451. 

Caoria; 131. 
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Caorle, 288. 

Capaccio, 97. 

Capannori, 92, 279. 

Capellini, 339. 

Capitagnano, 422. 

Capo di Ponte, 167. 

— Volturno (Rocchetta), 243. 

Capodimonte, 196, 351. 

Capodistria, 78, 79, 80, 184, 338, 346. 

Caporetto, 77, 231. 

Caposele springs, 200. 

Capranica, 463. 

Caprera, I., 513. 

Capri,-1., 330,514. 

— wine, 330. 

Caprino, 427. 

Caproni company, 207, 302; 300, 311. 

—, Giovanni, 509. 

Capua, 400, 405, 424, 475. 

Carabba, 325. 

Caramola aqueduct, 199. 

Carate Brianza, 277. 

Carbo-Arsa company, 177. 

Carbonari, 136. 

Cardano (Carlo Cignola), 212, 217, 218, 
219, 228, 220: 

Cardinale, 269. 

Careser dam, 229. 

Carlo Cignola, see Cardano. 

Carmagnola, 85. 

Carmignano di Brenta, 319, 323, 345, 
424. 

Carnia, 128, 426, 435. 

Carobs, 36, 47, 95, 97, 115, 121. 

Caroiba, 177. 

Carpet industry, 259, 260, 264. 

Carpi, 424. 

Carolto tunnel, 473. 

Carona, 226, 227. 

Caropoli, 269. 

Caroso, 233. 

Carpi, 140, 289. 

Carpinone, 468, 469. 

Carrara, 174; see also Apuania. 

— S. Martino, 457. 

Carrito- Ortona, 459. 

Carruba, 484. 

Carso; 8, 76, So. 

Cartiere Burgo, 214. 

Cartiere del Maglio, 345. 

Caru, 257. 

Casa Molini, 489. 

— Pasqua, 496. 

Casabasciana, see Lima. 

Casale, 163, 218. 

— (Ombrone), 170, 172. 

— Capo due Rami, 5o1. 

— Corte Cerro, 278. 

— Monferrato, 282, 353, 444, 446, 487. 

Casalecchio, 422. 

— di Reno, 284, 345, 346. 


Castellanza, 213, 233, 322. 
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Casalette, 167. 

Casalgrasso, 343. 

Casalmaggiore, 342, 488. 

Casalnuovo, 196. 

Casalvecchio, 257. 

Casamassima, 425, 475. 

Casano Mutri, 161. 
Casara, 451. 

Casarano, 425, 476. 

Cascina, 138, 140, 279. 

Casein, 320. 

Casella, 422. 

Caselle Landi, 489. 

Casentino, 101, 128, 141, 179, 264, 464. 
Caserta, 95, 96, 405, 467, 472. 

Casino, 467. 

Casnigo, 277. 

Cassa Depositi e Prestiti, 372. 

Cassano d’Adda, 232, 284. 

Casse di Risparmio (Savings Banks), 


472. 
— Rurali (Rural Banks), 373. 
Cassibile, see Cavagrande. 
Cassiterite, 171. 
Casson canal, 494. 
Castagnaccio, 48. 
Castagne del Prete, 48. 
Castagno, 460. 
Castagnole delle Lanze, 444. 
Casteani, 179. 
Casteggio, 303. 
Castel, L., 224. 
— di Broglio wine, 329. 
— di Sangro, 179, 269, 400, 421, 468. 
— Dobra, 77. 
— Durante, 351. 
— Madama, 240. 
— Taglio wine, 330. 
— Trosino (Castellano, I.), 241. 
Castelbello, 229. 
Casteldelfino, 221. 
Casteldelpiano, 142. 
Castelfidardo, 140. 
Castelfiorentino, 289, 323. 
Castelfranco, 192, 345, 453. 
— Veneto, 278. 
Castellammare del Golfo, 142, 152, 202, 
482. 
— “di Stabia, 261, 
425, 474, 475. 
Castellamonte, 167, 266, 426. 
Castellaneta, 4’74. 
Castellano, I., see Castel 'Trosino. 


295, 311, 338, 405, - 


Castellavazzo, 353. 
Castelleto, 231. 

Castelli Romani, 39, 330. 
Castellina, 94. 

Castellotto, 500. 
Castelluccio Inferiore, 269. 
Castelluzzo, 480. 
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Castelmassa, 322. 

Castelnuovo Berardenga, 94. 

— dei Sabbioni, 179, 207, 237, 239. 

— dei Soffioni, 207, 237, 239. 

— di Garfagnano, 237, 462. 

— Scrivia, 256, 349. 

— Val di Cecina, 173. 

Castelraimondo, 422, 459. 

Castelvetrano, 482, 483. 

Castelviero (Nervesa), 231. 

Castiglion Fiorentino, 267. 

Castiglioncello, 128, 167, 456. 

Castiglione, 484. 

— Cosentino, 477. 

— del Lago, 502. 

— della Pescaia, 128. 

— Olona, 322. 

Castrocaro, 181. 

Castrogiovanni, see Enna. 

Castrovillari, 477, 511. 

@atania, FrO, §21, 122, 128, 152, 186, 
202, 203, 214, 216, 217, 245, 246, 249, 
279, 325, 333, 336, 340, 343, 353, 404, 
421, 480, 481, 483, 484, 504, 506, 508, 
Bir; 512, 516. 

—, plain of, 122, 480. 

atanzaro; 20, 110, 148, 175, 176, 180, 
201, 244, 249, 258, 333, 511, 516. 

— Sala, 423, 477. 

Catena Costiera, 109, 477. 

—-Metallifera, 164. 

Catinaccio, 76. 

Cattle, 56-61, 65-6, 69, 70, 80, 82, 84, 
85, 91, 92-4, 97, 98, 102, 106, 109, 
Pi2, SEO, FES, °F23. 

Cattolica, 454. 

— Eraclea, 185. 

Cauliflowers, 49. 

Cava dei Tirreni, 96, 470. 

— di Sinistra, 494. 

Cavagrande (Cassibile), 244. 

Cavalese, 180. 

Cavallermaggiore, 443. 

Cavallino, 88, 494. — 

Cavanella d’Adige, 494. 

— Po, 342, 494, 495. 

Cavarzere, 323, 496. 

Cave Auremiane, 177. 

— del Predil, 172. 

Cavedine, L., 228. 

Cavetta canal, 494. 

Cavezzo, 423. 

Cavone, F., 112. 

Cavour, 406. 

— canal, 23, 87. 

Cavrano, 167. 

Ceccano, 346. 

Cecina, F., 128, 446, 457. 

Cedegolo, 167, 212, 227, 228, 322, 438. 

Cefalu, 246, 480. 

Ceggia, 342, 497. 
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Ceglie, 333, 341. 

Cellino Anastasio, 198. 

Celluloid, 319. 

Cellulose, 319, 347. 

Cement, 175, 352-3. 

Cementifera Italiana, 353. 

Cencenighe, 231. 

Cene, 277. 

Cengio,, 313, 316, 317, 318, 319, 323, 
440. 

Cengles, 74. 

Centa, F., 439. 

Centallo, 193. 

Cento, 284, 452. 

Ceppo, 175. 

Ceprano-S. Eleuterio, 242. 

Ceraino, 435. 

Cerchi (thermal station), 204. 

Cere, 426. 

Cereals, 28-36, 65, 66, ‘70, 71, 79, 82, 
85, 88-9, 91, 92,95, 96, 100, IOI, 102, 
103, 105,100, 110, 111, 142,113, 1126, 
117, 121-2; 360, 361. 

Ceregnano, 342. 

Ceresola Reale reservoir, 222. 

Ceriano Laghetto, 282. 

Cerignola, 115, 116, 333, 454. 

Cermenate, 255. 

Cernobbio, 255. 

Cernusco sul Naviglio, 256. 

Cerro Maggiore, 284, 349. 

Cervara, 240. 

Cervaro, F., 472. 

Cervia, 516. 

Cervicati, 477. 

Cervignano, 342, 448, 451, 495, 498. 

Cerzeto, 258. 

Cesano Maderno, 139, 282, 318, 319, 
220.0322. 

Cesarolo, 498. 

Cesena, 309, 313, 324, 337, 341, 342. 

Ceto, see Pallobia. 

Cetraro, 109. 

Ceva, 440, 444. 

Challant, 164. 

Chambiave, 72. 

Champagne, 223. 

Champepraz, 174. 

Charavagna, T., 441. 

Charcoal, 124, 120, 134, 135,136, 138, 
140, 142, 143. 

Charles Albert canal, 23. 

Chatillon, 281, 282. 

—§. A. Italiana per le Fibre Tessili 
Artificiale, 281, 282, 283. 

Chavonne, 223. 

Cheese, 58-61, 72, 87, 362, 364, 365, 
366. 

Chemical industry, 162, 173, 179, 182, 
212-25. 

Chemicals, 361, 362, 364, 365. 
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Cherasco, 257. 

Cherries, 36, 45. 

Cherso, L, 159, 515. 

Chestnuts, 36, 47-8, 65, 67-8, 70, 79, 
00, 92, .935 100, 107,110,153, £20, 
127, 129-30, 136, 137, 138, 141, 142, 


347. 

Chianciano, 181. 

Chianti wine, 39, 93, 94, 328. 

Chiaramonte Gulfi, 484. 

Chiaravalle, 325, 336, 423, 477. 

Chiasso, 434. 

Chiavari, 90, 141, 307. 

Chiavazza, 265. 

Chiavenna, 139, 389, 414. 

Chienti, F., 117, 454, 459. 

Chieri, 278. 

Chieti, 118, 198, 268, 325, 334, 399, 
422. 

Chilean saltpetre, 313. 

Chinodora, 320. 

Chioggia, 149, 151, 152, 153, 154, 288, 
353, 449. 

Chinotts, 36, 44. 

Chiomonte, 214, 222. 

Chiuppano, 278. 

Chiusa, 266. 

Chiusi, 239, 462. 

Chivasso, 85, 303, 348, 437, 444, 445, 
446. 

Chlorine, 312, 315. 

Chromium, 158. 

Ciampino, 405, 414, 466, 467. 

Ciano d’ Enza, 424. 

Cicci plateau, 79, 80. 

Cigarettes, 335. 

Cigars, 335, 336. 

Cignana, L., 223. 

Cilento, 105, 161, 402, 470. 

Cima d’Asta, 76. 

Cimane canal, 498. 

Cimena, 232. 

Cimini, Mi., 162, 463. 

Cimone, M., 128. 

Cingino, L., 224. 

Cinnabar, 169-70. 

Cinquantini (maize), 32, 33, 89. 

Cinque Terre, 96. 

Cinquefrondi, 423, 477. 

Circeo National Park, 133. 

—, C., 513. 

Cirie, 319, 322, 348, 350. 

Cirio company (Naples), 336-8. - 

Cisa pass, 396. 

Cisa (Commerciale Italiana Seta Arti- 
ficiale), 281, 282, 283. 

Cislago, 218, '225,/227, 225. 

Cismon del Grappa, 282. 

Cisterno, II5. 

Citric acid, 321. 

Citrons, 36, 44, 107, 109. 
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Citrus fruits, 36, 41-5, 64, 67, 90, 91, 
07, 107, 100, 110, 114, 112, 176, 
119-20, 343, 362, 364-6. . 

Citta S. Angelo, 118. 

Cittaducale, 133. 

Cittanova, 477. 

Cividale del Friuli, 252, 256, 353, 426. 

Civita, 269. 

— Castellana, 162, 424, 463. : 

Civitavecchia, 152, 154, 175, 194, 311, — 


325. 

Civitella, M., 170. 

Clays, 159, 175-6. 

Cles, 258. 

Clisio canal, 21. 

Clothing industry, 286-9. 

Clover, 56, 109. 

Clusone, 277, 426. 

Coal, 158, 176-9, 207, 354, 360, 361, 
364, 365. 

Coal-gas, 318. 

Coal-tar, 312, 317-18. 

Cobalt, 171. 

Cocile, F., 477. 7 

Cocoa, 360. 7 

Cocquio, 282. 

Codelago, 224. ; 

Codigoro, 341, 423. 

Codogno, 449. 

Codola, 414, 474. 

Coffee, 356, 360, 361. 

Coggiola, 266. 

Coghinas, 214, 218. 

Cogne, 165, 304. 

Cogoleto, 307. 

Cogolo, 212, 229. 

Cokapuania, S. A., 318. 

Coke, 306, 317-8, 361, 364, 365. 

Cokitalia company, 317, 318. 

Col de Fréjus, 433. 

Colature, 25. 

Colico, 73, 389, 414, 436, 500. 

Collalbo, 422. 

Colle di Monte Bove, 459. 

— Isarco, 435. 

— Salvetti, 457. 

Collective farming, 14. 

Colleferro Segri, 467. 

Collegno, 348. 

Collestatte, 239. 

Collio, 67, 77. 

— (Val 'Trompia), 167. 

Cologna Veneto, 256. 

Colombo (Pallanzeno), 212, 218, 224. 

Colonia Parziaria, 13, see Share- 
farming. 

Colonnella, 197. 

Colorno, 191. 

Coltano, 516. 

Coltodino, 334. 

Coltura promiscua, 36. 
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Coltura specializzata, 36. 

Colture ortenst da pieno campo, 49, 96. 
Comacchio, 156, 337, 490. 
Comasco, 255. 

Comelico, 77. 

— (Piave) reservoir, 231. 

Comenduno, 353. 

Comensera canal, 494. 

Comiso, 269. 

Commerciale Italiana Seta Artificiale, 
see Cisa. 

Como, 139, 227, 249, 250, 253, 254, 255, 

256, 257, 276, 277, 287, 301, 350, 434, 

B52 500)5 72. 

Sa Er, , 67, 72; 89, 157; L705 49°, 

491, Peco 
Compagnia Genovese di Navigazione a 
Vapore, 506. 
Compartimenti 
504. 

Conca d’Oro, 44, 403. 

Concenter (Genoa) power station, 207, 
234. 

Concessio, 284. 

Condove, 165. 

Conegliana wine, 330. 
Conegliano, 256, 437. 
Conero, M., 454. 
Confectionery, 335. 
Confine, 233. 

Coniferous trees, 127, 128, 
135, 143. 

Consortium Internationale du Mercure, 
169. 

Consorzio co-operativo per Constru- 
zioni navali, 311. ~ 

Consorzio di Bonifica di Metaponto, 
20. 

— — di Paestum, 19. 

— di Credito per le Opere pubbliche, 
368. 

— Filatori di Lane e Pettone, 263. 
Conte di Savoia, 293, 505. 

— Grande, 505. 

Conti (Verampio), 224. 

Conturberna, 483. 

Copertino, 161. 

Copparo, 426. 

Copper, 158, 163-4, 289, 293, 356, 361, 
364. 

Coppice, 128-9. 

@orace, F., 471. 

Coral fishing, 145, 153-4. 

Corato, 325, 333. 

Cordenons, 278, 345. 

Cordevole, F., 76. 

Corenno-Plinio, 226. 

Corfino, 237. 

Corigliano, 109, 162, 243. 

Work, 137,138, 130. 

Corleone, 202. 


Marittimi, 152, 155, 


I29, 130, 
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Cormons, 258. 

Cormor, I"... 173. 

Corna (Darfo), 227. 

Cornedo, 256. 

Cornigliano Ligure, 279, 306, 317, 323, 
833,340. 

Corno, F., 498. 

Corpo Reale delle Foreste, 132. 

Corporation of Credit and Insurance, 
368, 369. 

Corporations, Ministry of, 15. 

—, National Council of, 15. 

Corporazione del Credito e della Previ- 
denza, 368. 

— della zoétecnica e della pesca, 155. 

Corropoli, 198. 

Corsaglia, T., 440. 

Corsico, 345. 

Corsini canal, see Naviglio Candiano. 

Cortellazzo, 494. 

Cortile, 345. 

Cortina d’Ampezzo, 393, 437. 

Cortona, 399. 

Corvara in Badia, 180. 

Cosenza, 109, 170, 201, 244, 258, 423, 
4775. 501, 510. 

Cossato, 265, 266, 422. 

Cossila, 265. 

Costa di Rovigo, 342. 

Costalunga pass, 392. 

Cotilia, 240. 

Cotonificio Benigno Crispi, 277. 

— Bresciana Ottolini, 277. 

— Valle di Susa, 278. 

— Valle Seriana, 277. 

Cotton, 52, 111, 112, 122, 249, 258, 261, 
263, 269-70, 354, 360-5, 367. 

Covalou, 212, 213, 223. 

Cozzo Disi, 185. 

Grae, | ., 509, 4725 477. 

Crattico tunnel, 447. 

Crava, 440. 

Credito Italiano, 370. 

Crego, 224. 

Crema, i264, 206,-303.- 

Cremona, 67, 82, 87, 175, 253, 277, 287, 
343, 352, 423, 449, 451, 488, 500, 
5 i. 

Crespino, 460. 

— -Cologna, 488. 

Creva di Luino, 224. 

Crevacuore, 266. 

Crevola, 212, 224. 

Croce, P.,. 515. 

— di Carnia, M., pass, 392. 

— Mosso, 265. 

Crocetta, 421, 468. 

— del Montello, 285. 

‘Crociera del Decennale’, 509. 

Crodo (Pie de Sasso), 224. 

Crosa, 265. 
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Crotohe, 143; 172, 203) 412, 3155 310, 


387, 321,424, 428,477 7 

Crotti (Usseglio), 218, 222. 

Cryolite, 180, 293. 

Cucchini canal, 495. 

Cucirini Cantoni, 279. 

Cuneaz, T.,-7 5. 

Cuneo, 48, 65, 66, 67, 85, 86, 175, 182, 
192, 253, 257, 288, 305, 343, 344, 387, 
394, 439, 443, 444. 

Cuorgne, 278. 

Cuori canal, 496. 

Cupramontana, 257. 

Cusano Milanino, 282. 

Cutro tunnel, 471. 

Cuttlefish, 151. 

Cyanamide, 312, 316. 


Dairy farming, 69, 87, 92, 103. 
— produce, 58-61, 82, 87, 92, 94. 
Dalmine, 302, 306. 

Darfo, 227, 303, 3169 422: 
Darzo, 173. 

Daunia, Mi. della, 199. 
Debba, 285. 

Decima, 426. 

Deforestation, 124-5, 126. 
Deruta, 102. 

Dervio, 303. 

Desenzano, 500. 

Desio, 254, 267, 282, 284. 
Destricella, 185. 

Diatomite, 176. 

Dignano, 79. 

Diorites, 4. 

Direzioni Wariniaad 15S. 
Dittaino, 484. 

skis 481. 

Dobbiaco pass, 386, 390, 392, 423, 435, 


437. 

Doblari, see S. Lucia. 

Doganella (Ente Volturno), 243. 

Dol forest, 131. 

Dolcetto wine, 329. 

Dolegna del Collio, 77. 

Dolo lock, 497. 

Dolomites, 68, 69, 75, 76-7, 162, 187, 
386, 391, 392. 

Domaso, 500. 

Domodossola, 224, 414, 415, 425, 434, 
447. 

Dongo, 500. 

Donkeys, 57,'62, 80, 91, 97, 112, 122-3. 

Dora Baltea, F., 71, 72, 86, 87, 164, 386, 
393, 446. 

Dora Riparia, F., 63, 406. 

Dossena, 180. 

Dossi, 226. 

Dragoni, 261. 

Dro (Fies Nuova), 228. 

Dronero, 221, 444. 


INDEX 


Eboli, 19, 196. 

Eboulis viaduct, 439. 

Edolo, 73, 97, 167, 423, 437. 

Eels, 144, 156. 

Egadi, 1., 153: 

E.I.A.R. (Ente Italiana Audizioni Radio- 
foniche), 515, 516. 

Elba, I., 164, 165, 167, 174, 207, 30mm 
513. 

Electrical equipment, 29 5-6. 

Electricity, high tension transmission, 
215-19. 

—, State regulation of, 214-15. 

Electrification of railways, 413. 

Electro-chemical industries, 205, 223. ~ 

Electro-metallurgical industries, 205, 
206. 

Ellero, T., 440. 

Emilia, 11, 13, 16, 21, 29, 36, 45, 49, 52, 
53, 56, 57, 62, 82, 85, 129, 140, 142, 
158, 175, 182, 183, 186, 189, 196, 2148 
253, 257, 283, 284, 288-9, 309, 321, 
323-4, 327-8, 336, 337, 339, 34am 


345-6, 349, 352, 353, 374, 375, 304yam 


486, 489-90, 511, 512, 515. 

Empoli, 289, 350, 405, 414, 462. 

Engineering Se 247, 293-312. 

Enna, 121, 180, 185, 202, dom 

481. 

a Nazionale Rist, 35. 

Ente Italiana Audizioni Radiofoniche, 
see E.1.A.R. 

Ente Radio Rurale (E.R.R.), 515. 

Ente Volturno, see Doganella. 

Enza, F., 307. 

Episcopia, 269. 

Equi Terme, 461. 

Erbanno, 73. 

Eridania Zuccherifici Nazionale S.A., 
341. 

Ernict, Mi,;. 103. 

Esine-Cividate, 227. 

Esino, F., 117, 118, 458, 500. 

Est, Est, Est, wine, 94, 331. 

Este, 308, 322, 496. 

Este-Monselice canal, 496. 

Esterle-Robbiate, 213, 232. 


Etna, M., 35, 120, 184, 202, 203, 330, 


481. 
Eucalyptus, 127. 
Euganean hills, 256. 
Evancon, T'.; 71. 
Exilles, 433. 
Explosives, 319. 
Exports, 354-67. 


Fabriano, 102, 346, 458, 459. 

Fabbrica Italiana Magneti Marelli, 294, 
295, 296, 302. 

— Montarden, 353. 

Fabricaccio, 460. 


a 


a 


Se 


INDEX 


Fabbriche Italiane Seterie ed Affini, 
254. 

— Riunite Industria Gomma Torinese 
REG. T.), 350. 

Fadalto, 212, 218, 231, 437. 

Faenza, 351, 460. 

Faience, 351. 

Falconara Marittima, 455, 458, 494. 

Falerno wine, 330. 

Fano, 118. 

Fantino, 460. 

Fara San Martino, 268. 

Faresina, 515. 

Farfa, 240. 

ais. 9 Lee 458. 

Farmaceutici Italia, 320. 

Farneta, 212, 237. 

Farnetola, T., 458. 

aro, C., 514. 

Fasano, 161, 333, 338, 341. 

Favara (Sosio II), 244. 

— di Burgio, 202. 

Favazzina, 514. 

Favignana, I., 154. 

Favonia, 28. 

Federazione Nazionale dei Consorzi per 
la Difesa della Canapa, 52. 

Felice aqueduct, 195. 

Fella, F., 435. 

Felonica-Calto, 489. 

Felspar, 176. 

Felt, 266. 

Feltre, 139, 266, 437. 

Fenile, 68. 

Feoca e Jardeau mills, 340. 

Ferentino, 346. 

Fermo, 257, 454. 

Ferraione, P., 513. 

Ferrandina, 475. 

Ferrara, 13, 85, 88, 249, 280, 283, 288, 
309, 320, 324, 337, 339, 341, 342, 349, 
350, 394, 423, 425, 426, 440, 452, 489, 
490, 511, 512. 

Ferrarin, Arturo, 509. 

Ferreto, 6. 

Ferro-alloys, 308. 

Ferro-silicon, 307. 

Fertilizers, 361, 362. 

Fetovia, P., 513. 

Fiat, 294, 295, 296, 297, 303, 304, 305, 
309, 3109, 311. : 

Ficarolo, 342, 488, 490. 

Fidenza, 323, 451. 

Fiera, 497. 

— di Primiero, 141. 

Fies Nuova, see Dro. 

Fies Vecchia, 228. 

Fiesole, 323. 

Figline Valdarno, 179, 323. 

Figs, 36, 45, 91, 95, 107, 113. 

Filaga, 483. 
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Filatura Cascami di Seta (Milan), 256. 

Finale, 387. 

—(Emilia), 423. 

Finestre pass, 387. 

Finot wine, 77. 

Fiorenzuola, 183. 

Pir, 127, 128. 

Firenze, see Florence. 

Fish, 144-57, 336-8, 360, 361. 

Fisheries, 143, 144-57. 

Fishing boats, 151, 152-4. 

— industry, 144, 154-5. 

— ports, 150-1, 154. 

— zones, 148-50. 

Fiuggi, 181, 467. 

Fiumara springs, 190. 

Fiumare, 401, 402, 404. 

Frame, 78,79, 1437 1498; 152, 153, 177, 
183, 190, 207, 232, 285, 296, 307, 308, 
324, 336, 339, 346, 436, 504, 506, 508, 


S12. 

Fiumefreddo, F. (Sicily), 482. 

Fiumenica, F., 472. 

Fiumetorto, 479, 480, 481, 483, 484. 

Fiumicino, 457, 465, 501, 513, 514. 

Flax, 52, 122, 258, 283-5, 362. 

Flecchia, 266. 

Florence, 13, 92, 93, 133, 138, 140, 174, 
175, 182, 194, 217, 249, 289, 296, 297, 
309, 310, 317, 319, 336, 339, 343, 
349-51, 369, 372, 397, 399, 405, 410, 
414, 421, 429, 455, 457, 458, 460-2, 
463, 501, 511, 512, 516. 

Flour, 362. 

Flour-mills, 338-40. 

Flowers, 49, 90, 92, 93. 

Fluorspar, 179-80. 

Fodder, 54-6, 87, 92, 97, 112, 122, 137, 
138. 

Bogeia, 112, Fis, 116, 175, 199, 201, 
238, 241, 269, 315, 319, 325, 333, 347, 
353, 402, 414, 421, 453, 454, 472) 474, 
516. 

Polieno, 102, 163,"137, 170, 208). 311, 
334, 346, 400, 458, 464. 

Follonica, 128, 162, 165. 

Fondaco, 479, 480. 

Fondi, 18, 95, 195, 338. 

Fondovalle, 224. 

Fontan, 439. 

Fontana Liri, 319, 325. 

Fontanelice, 425. 

Fontanili, 2, 23, 25, 81, 87, 191-3. 

Fonte Bracca, 181. 

Fontevivo, 183. 

Fontina, 72. 

Food industry, 247. 

Footwear, 348-9. 

Forenza, 199. 

Forest militia, see Milizia Nazionale 
Forestale. 
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Forests, 124-43. 

Forli, 85, 88, 100, 257, 283; '284, 324, 
342, 349, 351, 353. 

Formagelle, 73. 

Formia, 95, 167, 334, 466, 467. 

Fornaci di Barga, 296. 

Forno, 286. 

— Allione, 227, 303. 

Fornovo, 461. 

Fornovo di ‘Taro, 183. 

Forte del’ Ovo, 514. 

Fortezza, 435. 

Fossa Biuba, 231. 

— Interna, 493. 

— Polesella, 495. 

Fossano, 257, 439, 440, 443, 444. 

Fossato di Vico, 422, 458, 464. 

Fossetta Mantovana, 495. 

Fosso dei Navicelli, 501. 

— Reale, 95. 

Fraele, L., 226. 

Framina, 455. 

Francavilla Fontana, 244, 333, 425, 476. 

Franco Tosi, S.A., 295, 296. 

Francolino-Paviole, 488. 

Frascati, 94, 405, 467. 

— wine, 331. 

Fratelli Bona, 263. 

— Fula, 266. 

Fratta, F., 495. 

Frattamaggiore, 242, 243, 279, 283, 285. 

Fratti, 474. 

Freisa wine, 329. 

Friulana Navigazione, 494. 

Friuli, 7, 89, 192, 393- 

Frosinone, 174, 346, 467. 

Frugarolo, 426. 

Fruit, dried, 362, 364, 365, 366. 

Fruits, 36-45, 65, 67, 70, 79, 88, 89, 90, 
QI, 92, 95, 96, 100, IOI, 102, 103, 104, 
LOS, 107; .LOO;) bit, 193, 19Es,) tS. 
119-20, 126, 336-8, 361-2, 364, 365. 

Fucecchio, 289. 

Fucine, 222. 

Fucino basin, 9, IOI, 103, 161, 197, 400, 
459. 

Fumo,-P;; 513. 

Funes reservoir, 229. 

Funghera, 222. 

Fungi, 137, 138. 

Furniture industry, 138-42. 

Fusine Valromana, 131. 

Futa pass, 396. 


Gabiet, L., 223. 

Gaeta, 95, 152, 180, 466. 
Gaggio reservoir, 226. 
Gagliano Leuca, 476. 
Gaiera, 222. 

Gaiole, 94. 

Galatina, 113. 


INDEX 


Galatone, 325. 
Galdognola, F., 458. 
Galena, 171, 172. 
Galiola, I., 515. 


Gallarate, 269, 277, 284, 287, 349, 433, 


451. 

Galleria della Maiella, 468. 

— Telegrafo, 456. 

Galleto, 212, 214, 219, 239, 240, 241. 

Galliate, 278, 285, 348. 

Gallicano, 237, 239, 323. 

Gallipoli, 147, 161, 425, 476. 

Gallo, F., 480. 

Garnbarana, 489. 

Gambio Nuovo, 489. 

Gammauta reservoir, 203, 244. 

Gandino, 267. 

Garbito tunnel, 459. 

Garda, 427, 500. 

—,L., 
498-500. 

Gardone Val 'Trompia, 72, 297, 303, 500. 

Garessio, 322. 

Garfagnana, Ioo. 


Gargano promontory, 72, 116, 161, 199, 


401, 402, 403. 

Gargnano, 500. 

Garigliano, F., 18, 95, 196. 

Garofolo, 488. 

Gas, natural, 182-3. 

Gattinara, 349. 

Gauge, railway, 409. 

Gavardo, 263, 267. 

Gavorrano, 165, 456. 

Gazzaniga, 277. 

Gebbo (Alpe Veglia), 224. 

Gela, 122, 128, 482. 

Gelsofil, 259. 

Gemona, 278, 345. 

Gemonio, 353. 

Genoa, 47) 89-91, 140, 143, 148, 152-4, 
193, 207, 217, 220, 221, 233, 234, 249, 
261, 267, 279, 286, 289, 294-7, 305; 
323, 334, 339-43, 351, 367, 369, 396, 
407, 410, 414, 418, 422, 431, 438, 441, 
442, 446, 455, 456, 502, 504-6, 508, 
509, 511-13. 

Genito Civile, 17, 215. 

Genzano, 94. 

— wine, 331. 

Gerace Marina, see Locri. 

Germagnano, 344. 

Germanasca valley, 186. 

Gerosa Superiore, 241. 

Gesso, T., 440. 

Ghiare di Berceto, 353. 

Ghirla, 426. 

Ghirlo reservoir, 231. 

Gisis, 231. 

Giardinetto, see Lima. 

Giarratana, see Bivio Giarratana. 


21, 42, 43, 67, 72, 73, 89, 157) _ 
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Giglio, I., 174. 

— Marina, 513. 

Giltheads, 145, 156. 

Gimino, 159. 

Gioia del Colle, 473, 474. 

— Tauro, 107, 110, 115, 333, 341, 423, 
477. 

Giovanni Salustri-Gulli company, 334. 

Giovi pass, 396, 441, 442. 

Giovinazzo, 311. 

Giovo, M., pass, 389, 390. 

Girolamo Cosada, I., 514. 

Giulianova, 118, 198, 454. 

Giuncano, 458. 

Givoletto, 167. 

Glass, 176, 350-1. 

Glorenza (Resia), 229. 

Glycerine, 312, 315-16. 

Gneiss, 4. 

Goats, 57; 62, 65, 69, 80, 82, 97; 98, Iol, 
$O6, 100, 182, 116, 118, 123, 125, 132. 

Godrano, 483. - 

Goglio, 224. 

Goillet, L., 223. 

Gola di Pont Taillaud, 386. 

Gold, 164. 

Gordona, 225. 

Gorge du Pierre Taillée, 386. 

Gorgona, I., 513. 

Gorizia, 77, 80, 167, 278, 308, 339, 346, 
349, 353, 436, 451. 

Gorlago, 228, 353. 

Gorzone canal, 495. 

Gossolengo, 345, 353. 

Governolo, 493. 

Gozzano, 282. 

Gradients, railway, 431. 

Gradisca d’Isonzo, 231, 258. 

Grado, 128, 337, 338. 

Graffagnana, 488. 

Gragnano, 340, 474. 

Gran Paradiso, 132, 387. 

— Scala, 222. Z 

Grand canal, 87. 

Grande, F., 480. 

Granges du Plan reservoir, 222. . 

Granite, 174. 

Grano Turco, see Maize. 

Grapefruit, 41. 

Graphite, 180. 

Gravel, 176. 

sravellona Toce, 278, 389. 

ravina, 113. 

reco, 493. 

— wine, 331. 

sressoney la 'Trinité, 223. 

sreve, 93. 

Srignasco, 139, 263, 266, 349. 

srillone viaduct, 471. 

srisignana, 79. 

zroane, 7, 89. 
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Grondola, 461. 
Groppo S. Giovanni tunnel, 461. 


, Grosio, see Roasco Inferiore. 


Grosseto, 94, 137, 148, 163, 194, 214, 
226, 334. 
— aqueduct, 194. 
Grottacalda, 185. 
Grumello wine, 330. 
Gualdo Cattaneo, 350. 
Guarda Veneta, 489. 
Guardabosone, 266. 
Guastalla, 424. 
Gubbio, 351, 353. 
Guinadi, 461. 
Guisano, 285. 
Gurnards, 145, 156. 
Gypsum, 180, 185. 


Haberdashery, 364. 

Haematite, 165, 167. 

Hats, 287, 362, 363. 

Hazel nuts, 36, 47, 107, 121. 

Hemp, 52, 67, 70, 81, 82, 85, 88, 96, 
122, 258, 283-5, 362. 

Hides, 347-9, 361, 362, 364, 365, 367. 

H6ne (Bard), 223. 

Hornbeam, 136. 

Horses, 57, 62, 69, 82, 91, 94, 97, 112, 
122: 

Horticulture, see Market gardening. 

Hydro electricity, 204, 205, 206, 208-11, 
245, 247. 

Hydrochloric acid, 315. 

Hydrogenation, 319. 


Iano mines, 170. 

Iblei, Mi., 202, 203, 404. 

Idria mines, 169-70. 

— sull’ Alto Carso, 288. 

Idro,-L.; 228. 

Fest 374, 208, 270, 311; 346. 

Tesolo, 494. 

Ilmenite, 167. 

fi.S.5-A., 204. 

Ilva company (Atti Forni ed Acciaieria 
d'Italia), 165, 168, 300, 303, 305-9, 
311, 317, 318, 353. 

Imera, 481. 

Imola, 85, 425. 

ee 90, 152, 174, 307, 334, 343, 
307. 

Imperial canal, 5or. 

Imports, 354-67. 

Imprese Seriche, 256. 

Impruneta hills, 93. 

Industria Serica Taroni, 256. 

Industrial crops, 51-4, 67, 88, 118, 122. 

— equipment, 296. 

Insurance companies, 3’76. 

Intra, 278, 285, 288, 348, 423, 499. 

Iodine, 315. 
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Iron, 158, 164-7, 179, 289-92, 354, 361, 
364-6. 


Irsina, 199, 325. 

Isarco, F., 74, 387. 

Ischia, [, 514. 

Iselle, 224, 415. 

Iseo, L., 67, 72, 73, 157, 167, 423; 4375 


498, 499, 500. 
Isernia, 269, 400. 


Isola, 338. 

—I., power station, 212, 
228. 

— del Cantone, 442. 

— del Liri, 268, 325, 346. 

— d’Istria, 288. 

— di Palanzano, 237. 

— Maggiore, 502. 

Isolaccia, 214, 226. 

Isolato, 225. 

Isollaz, 212, 213, 223. 

Isonzato, F., 495. 

Isonzo, F., 67, 77, 258, 436, 448, 
494. 

Isorno, 224. 

Isotta Fraschini, 297, 302. 

Isoverde (Campomorone), 233. 

Ispettorato Generale dello Servizio 
Peséa, F558. 

—per la Difesa del Risparmio e per 
l’Esercizio del Credito, 369. 

Issogna, 174. 

Istituto di Credito per le Imprese di 
Pubblica Utilita, 368. 

— di Ricostruzione Industriale (I.R.I.), 
350, 505. 

— di San Paolo di Torino, 367, 370. 

— Mobiliare Italiano, 368, 369. 

— di Pubblico Diritto, 369, 370. 

— Nazionale delle Assicurazioni, 376. 

— — Fascista della Previdenza Sociale, 
376. 

— per il Credito Navale, 374, 505. 

— Superiore Agrario Forestale, 133. 

Istonio, 454. 

Istria, 8, 26, 78-80, 131, 176, 177, 184, 
189-90, 207, 231-2, 285, 330, 336-8, 
292. 

Italrayon, 282. 

Italcable, 510, 513. 

Italia, 509. 

Ivrea, 257, 266, 278, 282, 296, 305. 

— canal, 23. 


213, 227, 


J, see also under I. 
Judicarian valleys, 388, 390. 
Julier pass, 379, 389, 390. 
Junction canal, 497. 

Jute, 285-6, 361, 362, 364. 


Kaggi (Alcantara II), 244. 
Kaolin, 176. 


Latwum, >, 7,-8, £4; 


INDEX 


Kia Ora company, 338. 
Klagenfurt (Austria), 435. 
Kresima, F., 471. 


La Centrale power company, 213. 

— Spezia, see Spezia, La. 

— Thuile (Porto Littorio), 176. 

— Torretta, 495. 

— Verna, 128, 131. 

Labbro, M., mine, 170. 

Lace, 286, 287, 288. 

Lachryma Christi, 39, 330. 

Ladispoli, 457. 

Lago Grande, P., 514. 

Lagonegro, 106, 269, 401, 423, 477, 511. 

Lagosta, 1,, 153, 514. 

Lagrein wine, 330. 

Laguna di Caorle, 494. 

— di Grado, 495. 

— di Marano, 495. 

— Veneta, 156, 448, 449, 493, 494. 

Laibach, see Ljubljana. 

Lambrusco wine, 39, 88, 327. 

Lamone, F., 394, 460. 

Lampara, 151. 

Lampedusa, I., 153, 514. 

Lana d’Adige, 74, 346. 

Lancia, 294, 304, 309. 

Lanciano, 268, 279. 

Land credit institutes, 373. 

== tenure; 0-15. 

— reclamation, 15-21, 
923.95, 112, 133-4: 

Landslips, 5, 100, 112, 132, 395, 396, 

398, 401, 403, 404. 

Tangle hills, 257, 305, 443, 444. 

Lanificio di Gavardo mills, 267. 

— Rossi company, 266. 

— Targetti mills, 267. 

Lanital, 258, 281, 282. 

Lanterna, T., 173. 

Lanzo, 426. 

Laoet,-47 i 

arch; 127, 128: 

Larderello, 174, 207, 237, 230, anes 

— S.A. per lo Sfruttamento delle Forze — 
Endogene, 320. 

Largon canal, 494. . 

Lariano, 467. , 

Latemar, 131. 

Latifundia, 9, 12, 13, 14, 119, 122. 

Latin hills, 466, 467. 


85, 88, 89, 91, 


re e. 


16, 36, 39, 41, 44 
45, 47, 62, 63, 93, 104, 129, 137, 16% : 
162, 176, 193, 211, 213, 240, 208, 310, 
325, 327, 330-1, 333, 334, 338 343» 
344, 346, 351, 352, 374, 375, ST, 5149 
ETS: 

Lattari, Mi., 97. 

Laurenzana, 423, 476. 

Lauria, 401. 


INDEX 


Lava, 187. 

Lavagna, 174. 

Lavagnina, 193. 

Laveno, 352, 451, 499. 

Lazio, see Latium. 

Lazise, 500. 

Lazzaro, Fiumara di, 471. 

Le Grazie tunnel, 456. 

— Piane, 237. 

Lead, 158, 171-2, 293, 307. 

Leather, 347-9. 

Eecce, 110, 113,.148, 161, 175, 199, 244, 
325, 333, 336, 425, 453, 476. 

— nei Marsi, 161. 

Lecco, 253, 254, 277, 297, 302, 322, 414, 


436, 451, 500. 
Ledro reservoir, 228. 


Leffe, 277. 

Leghorn, 91, 148, 152, 153, 154, 163, 
171, 174, 183, 194, 207, 213, 237, 238, 
239, 261, 267, 279, 286, 289, 293, 295, 
297, 309, 310, 317, 319, 323, 338, 350, 
353, 369, 405, 414, 424, 455-7, 462, 
SOI, 504, 506, 511, 512, 513. 

Legnago, 322, 342, 449, 452. 

Legnano, 233, 269, 277, 296, 297, 302, 
g22,, 341. 

Leme forest, 131. 

Lemene, F., 498. 

Lemons, 36, 41, 42, 43, 44, 97, 107, 109, 
119, 362, 365. 

Lendina, 342. 

Lendinara, 285, 322. 

Lentini, 480. 

Leonforte, 484. 

Lepini, Mi., 97, 466. 

Lercara Bassa, 483. 

Lerici, 307. 

Juesina, L., 128. 

Lessini, Mi., 75. 

Lessolo, 166. 

Lessona, 265. 

Lete (Prata Sannita), 243. 

Lettomanopello, 184. 

Leuca, 161. 

Leucite, 162. 

Level crossings, railway, 413. 

Levico Vetriolo, 181. 

Liberi, 161. 

Pibfola, 163, 310. 

Licata, 183, 186, 202, 325, 482, 483, 484. 

-Licodia, 484. 

Liconi mine, 165. 

Lido di Roma, 467. 

Lignenga wine, 329. 

Lignite, 177-9, 207. 

Ligonchio II, 237, 239. 

Liguria, 9, 12, 36, 39, 42, 44, 45, 47, 49, 
QO-1, 99, 129, 130, 140, 141, 148, 153, 
n63, 168, 172=4,.176, 180, 186; 193, 
213, 233-4, 263, 267, 269, 274-6, 279, 


ao 


255-050 200,. 20%,. 305-7, 3173, 323 
332-4, 337, 339, 343, 351, 352, 374, 


375, 385, 397, 438-442, 511, 512, 515. 
Lima (Giardinetto, Casabasciana), 237. 


Limena, 496. 

Limes, 36, 119. 

Limestone, 175. 

Limone, 72, 439. 

Lingotto, 305. 

Linificio e Canapificio Nazionale, 284, 
285. 

Linosa, I., 514. 

Linseed, 52, 122. 

Expari, Is., 187, $14. 

Liqueurs, 327, 320. 

Liquorice, 54. 

Liri, F., 18, 95, 104, 400, 467, 468. 

Lisso, 353. 

Lissone, 139. 

Litoranea Veneta, 486, 494, 495. 

Littoria, 18, 342. 

Littorio aqueducts, 202. 

Livenza, F., 448, 494, 497-8. 

Livestock, 55, 57-63, 65-6, 69. 

Livorno, see Leghorn. 

Ljubljana, 392. 

Loading gauge, railway, 410. 

Loana, 438. 

Locomotives, 293, 295, 306, 416-9. 

Locorotondo, 115. 

lLoett, 107, 11 1,.333:- 

Lodi, 267, 277, 284,303: 

Loiano, 289. 

Lombardy, 13, 16, 21, 23, 25, 29, 34-6, 
45, 50, 51, 53; 56, 57> 61, 62, 66-8, 
81, 82, 85, 86, 129, 136, 139, 142, 173, 
175, 192, 209, 211, 232, 249, 252-6, 
259, 263, 264, 266-7, 269, 274-8, 281, 
282, 284, 285, 287, 291, 299-303, 
321-2, 327, 330, 336, 337, 339, 341, 
342, 344-5, 348-53, 374, 375, 384, 
393, 395, 485, 486, 490-3, 511, 512, 
515. 

Lombriasco, 343. 

Lomellina, 277. 

Loncon, F., 498. 

Longare, 496. 

Longarone, 139, 345. 

Lonigo, 278. 

Loqua forest, 131. 

Loreo canal, 494. 


' Lovato canal, 495. 


Lovere, 167, 297, 303, 500. 

Lucania, 17, 35, 52, 105, 106, 129, 198, 
212, 269, 325, 333, 374, 375, 402, 403, 
511, 512, 515. 

Lucca, 92, 93, 194, 267, 279, 285, 286, 
296, 333, 336, 339, 397, 400, 405, 462, 
Bik, 52. 

Lucera, 454 

Lucerne, 56, 92, 93, 117, 118. 


Ss 


Lucignano, 462. 

Ludrigno I and II (Ardesio), 226. 
Lugano, L., 498-9. 

Lugo di. Vicenza, 320,323, 945; 353: 
Luino, 254, 426, 435, 499. 
Lukmanier pass, 379. 

Lungo, L., 193, 234. 

Lungro, 184. 

Luserna, 278. 

Lussingrande, 515. 

Lussino, I., 159, 515. 
Lussinpiccolo, 337, 338. 

Luzzatti, Luigi, 371. 


Macaroni, 339, 362; see also Pasta. 

Maccagnana tunnel, 461. 

Maccagno, 322. 

Maccarese, 17, 91, 92, 128, 195. 

— Societa Anonima di Bonifiche, 17. 

Macchi company, 297. 

Macerata, 114, 140, 141, 257, 279, 459, 
516. 

Machine tools, 296. 

Machinery, 361, 362, 363, 364, 365. 

Mackerel, 144, 148, 151. 

Maddalena pass, 379, 386. 

Maddaloni Superiore, 472. 

Madonie aqueduct, 202, 203. 

Maen; 242, 293,223. 

Maestra, P., 488. 

Magazzinazzo tunnel, 481. 

Magazzolo, 482, 483. 

Magenta, 282. 

Maggiore, L., 21, 66, 139, 157, 164, 232, 
434, 436, 447, 490, 498-9, 500. 

—, M., 161, 163. 

Magliano, 440. 

Maglie, 333, 425, 476. 

Maglio, 345. 

Magnago, 277. 

Magnesite, 158, 167-8. 

Magnesium, 167-8, 289, 293. 

Magnetite, 165. 

Magra, F., 193, 456, 461. 

Magugnano, 500. 

Maissana, 168. 

Maize (granoturco), 23, 32-3, 66, 80, 
81, 82, 83, 89, 92, 93, 97, 100, 103, 
FOO, 117, 360, 

Majolica, 351-2. 

Mal secco, 44. 

Malandriano, 191. 

Malcesine, 500. 

Malciaussia, L., 222. 

Malga Mare, 229. 

Malghe (Alpine pastures), 68. 

Mallero, 226. 

Malles, 74. 

Malnate, 451. 

Malnisio, 231. 

Malo, 256. 
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Maloia pass, 379, 389, 390, 394. 

Malonno, 167, 293. 

Mammola, 477. 

Manarola, 455. 

Mandarano, 484. 

Mandarins, 362. 

Mandela, 240. 

Mandello, 303. 

Manduria, 325. 

Manerbio, 267. 

Manfredonia, 161, 454. 

Manganese, 158, 168-9. 

Manifattura di Gazzaniga; 277. 

Manna, 138. 

Manopello, 184. 

Mantua, 87, 175, 191, 249, 277, 322, 
342, 345, 352, 427, 449, 488, 493, 
500. 

Manzano, 139. 

Marano Vicentino, 266. 

Marble, 158, 159, 174, 362, 363, 365. 

Marcellinara, 477. 

Marches, The, 11, 13, 39, 49, 129, 174, 
185, 196, 240, 253, 257, 310, 325, 327, 
331, 344, 346, 374, 375, 511, 512, 515. 

Marchesato, 109, III. 

Marchetti, Alessandro, 509. 

Marchi, Carlo e Giulio, 317. 

Marcia aqueduct, 195. 

Marciana Marina, 513. 

Marcite, 23, 24-5, 87. 

Marco (Mori), 214, 228, 229. 

Mare Piccolo, 472. 

Maremma, 12, 60, 63, 91-2, 128. 

Marengo, plain of, 89, 394. 

— S. A. Italiana per la Lavorazione 
dei Prodotti del Rame, 317. 

Margherita di Savoia, 116, 184, 315, 
325, 454. 

Margonia, 482, 483. 

Mariano, 14. 

— Comense, 256. 

Marianopoli, 481. 

Maricello swamp, 20. 

Marina di Carrara, 457. 

— di Catanzaro, 333, 423, 477. 

— di Gioiosa, 423, 477. 

— di Nicotera, 470. 

— di Pisa, 424, 462. 

— Grande (Capri), 514. 

— Ortona, 421. 

— S. Vito, 421, 468. 

Marinella (S. Stefano I.), 513. 

— Vecchia, 513. 

Marino wine, 94, 331. 

Mario, M., 175, 516. 

Market-gardening, 49-51, 68, 80, 85, 
88, 90, 92, 93, 95-7, 102, 106, 109, 
110, I13, T12,-113, 119) toon 

Marlengo, 212, 214, 229. 

Marmirolo, 131. 
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—— 
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Marmore, 240. 

— Communi, 185. 

Marone, 267, 500. 

Marozzo canal, 490. 

Marsala, 184, 330, 481, 482. 

— wine, 39, 120, 330. 

Marsciano, 103. 

Marsica, 104. 

Marsico Nuovo, 423, 479. 

Martano, 161. 

Martesana canal, 87, 491, 493. 

Martina Franca, 425, 476. 

Martinetto, 222, 233. 

Martini tunnel, 461. 

Marzabotto, 345. 

Mascali, 484. 

— wine, 120. 

Masino, 226. 

Maslianico, 345. 

Masliano, 256. 

Masnago, 297. 

Massa, 168, 174, 293. 

— Cartara (Province), 279. 

— Lombarda, 337, 425, 426. 

— Marittima, 165. 

Massaciuccoli, L., 174, 179. 

Massafra, 112. 

Massalubrense, 97. 

Masserano, 422. 

Massico, M., 97, 466. 

Matera, 111, 112, 476. 

Matese, 104, 161, 168, 196. 

— |], II power stations, 212, 242, 243. 

a, L., 243. 

Mattress industry, 259, 260. 

Mauls, see Mules. 

Maurizio Capuano, 207, 243. 

Mazara del Vallo, 482, 514. 

Mazzara, T., 480. 

Mazzarino, 269. 

Mazzone, P., 514. 

-Mazzunno I, 227. 

— II, 227. 

Meadows, 23, 64, 68, 70, 81, 82, 84, 
85-6, 87, 92, 102. 

Meana, 433. 

Meat, 336-8, 361, 362, 365. 

Meda, 139, 451. 

Medesano, 183. 

j)Meduna, F., 498. 

Melago, 74. 

Meldola, 257. 

Mele, 441. 

Melegnano, 284, 318, 322. 

(Melfi, 106. 

Melilli, 269. 

Melzo, 254. 

Menaggio, 424, 500. 

Vienaida, 151. 

Mendola pass, 388, 389, 390. 

VMenfi, 269. 
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Mera, F., 72. 


Meranese wine, 330. 

Merano, 67, 68, 69, 74, 182, 214, 388, 
389, 435. 

Mercatino Marecchia, 423, 455. 

Mercato Saraceno, 324. 

Mercure basin, 179. 

Mercury, 158, 169-70, 289, 362, 364. 

Meridionale Ammonia Societa di Eser- 
CiZi0; 317. 

Merlot wine, 77. 

Merone, 353. 

Mesce, L., 233, 234. 

Mesco tunnel, 456. 

Mese, see S. Francesco. 

Mesima, F., 107, 110. 

Messina, 119-21, 337, 148, 152, 155; 
202, 203, 246, 340, 343, 421, 479-82, 
506, 511, 512, 513, 514. 

—, Straits of, 144, 147. 

Mestre, see Porto Marghera. 

Mesuraca, 477. 

Meta, 104, 400. 

Metallurgical industry, 289-93, 297- 
S12. 

Metaponto, 20, 112, 473. 

Metauro, F., 118. 

Methane, 182, 208. 

Mezzadria, 13, 326, 332. 

Mezzano, 320, 324. 

Mezzaselva, 346. 

Mezzocorona (Mollaro), 212, 229. 

Miagliano, 265. 

Mica, 158, 181. 

Michelin Italiana S.A., 350. 

Mighaccetti, 48. 

Migliarino, 490. 

Migliorino, 128. 

Mignanego, 441, 442. 

Migration, seasonal, 65-6, 97, 98-9, 
104, 109, 116. 

Milan, 10, 23, 49, 60, 67, 82, 85, 87, 89, 
138, 139, 175, 182, 191, 192, 203, 204, 
214,207, 228,223, 225, 220,233, 249, 
250, 252, 253, 255-7, 261, 267, 275, 
278, 281, 282, 284, 285, 287, 288, 
293-7, 299, 301, 313, 316, 318, 320, 
321, 335-7, 341, 343-5, 348-50, 352, 
369, 389, 394, 395, 406, 410, 414, 415, 
430, 433, 434, 436, 442, 445-8, 451, 
452, 491, 493, 500, 508, 509, 511, 512, 
516. 

Milazzo, 333, 340. 

ay Ci, BIA 

Mileto, 423, 477. 

Sa 5 Bron, 5 TA. 

Mili Marina, 514. 

Milizia Nazionale Forestale, 16, 131, 
132, 133, 155. 

Mincio, F., 393, 449, 488, 489, 490, 493, 

Mineral waters, 181-2. 
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Mining, 158-9, 163, 165-7, 168, 169-70, 
I'71-2, 173, 176-9, 185-6. 

Minister of Public Works, 381. 

Ministry of Agriculture and Forests, 
132; 155: 

— of Communications, 509, 515. 

— of Popular Culture, 515. 

— of Trade and Exchange, 3 56. 

Minturno plain, 95, 195. 

Mira, 3175 345. 

Mirabello, 255. 

Miramare, 495. 

Mirandola, 342, 349, 423. 

Mirano-Chioggia canal, 497. 

Mis, 163. 

Modane (France), 415, 433. 

Modena, 39, 62, 69, 88, 100, 192, 289, 
309, 323, 324, 327, 336, 337, 349, 423, 
426, 449, 452, 4890, 512. 

Modigliana, 257. 

Modugno, 353. 

Moggio Udense, 345. 

Mola di Bari, 333, 338. 

Molara dam, 243. 

Molfetta, 151, 152, 333, 338, 353, 453- 

Molina, P., 514. 

Moline (Ponte d’Oltra),. 231. 

Molinella, 342. 

Molinetto viaduct, 448. 

Molini Alta Italia, 339. 

Molino Centrale (Rome), 340. 

— Pantanella, 340. 

Molise, 398, 399. 

Mollaro, 212, 229. 

Molo Farsetti, 489. 

Molteno (Lecco), 424. 

Molybdenum, 158, 171. 

Mompantero, 222. 

Monasterace, 471. 

Moncalieri, 139, 406. 

Moncalvo, 444. 

Moncenisio, L., 222. 

— pass, 379; see also Mont Cenis. 

Mondovi, 65, 352, 424, 443, 444. 

Monfalcone, 190, 278, 308, 315, 324, 
338, 448, 451, 495. 

Monferrato hills, 100, 180, 191, 257, 
278, 282, 305, 329, 394, 443, 444, 
447. 

Mongia, T., 440. 

Monginevro pass, 378, 379, 387. 

Mongiove (Monjove), 223, 386. 

Mongrando, 265, 285. 

Mongrassano, 477. 

Monopoli, 115, 333, 338, 341, 353, 453- 

Monselice, 449. 

Mont Cenis tunnel, 431. 

Montagnana, 285, 342. 

Montaione, 289. 

Montalbano Ionica, 423, 475. 

Montalcino 94. 


INDEX 


Montalto Dora, 166. 

— Uffugo, 258. 

Montana, 190. 

Monte Antico, 425, 462. 

— Barbaro, 482. 

— Bove tunnel, 459. 

— dei Paschi di Siena, 370. 

— dei Pegni, 372, 373. 

— del Lago, 502. 

— di Pieta, 373. 

— Pagano tunnel, 468. 

— §. Giovanni, 346. 

Monteberce, 269. 

Montebelluna, 278, 437. 

Montecatini combine, 161, 162, 168, 
180, 182, 186,214, 292—3).313, 3a" 
316, 318-22. 

— ‘Terme, 181. 

— Val Cecina, 163. 

Montechino, 183. 

Montecchio, 424. 

Montecoronaro pass, 396. 

Montecristo, I., 513. 

Montefalco hills, 331. 

Montefalcone tunnel, 473. 

Montefiascone, 94, 331, 463. 

Monteleone, see Vibo Valentia. 

Montello, 256. 

Montemartini, 214, 239, 240. 

Montepescali, 462. 

Monteponi works (Sardinia), 172. 

Montepulciano wine, 94, 329. 

Monterosso, 90, 456. 

Monterpino, 77. 

Montescheno, 165, 181. 

Montevarchi, 267. 

Monticelli Pavese, 489. 

Montioni Allumiera, 163. 

Montona, 79, 177. 

Montone, F., 394. 

Montorio Veronese, 269. 

Montorotondo, 173. 

Monza, 267, 277, 284, 285, 287, 302) 
348, 406, 424, 512. 

Morano Calabro, 401. 

Morasco-Ponte, 212, 213, 224. 

Morasco reservoir, 224. 

Morbegno, 226. 

Morcone, 179. 

Moretta, 443, 444. 

Mori, 292, 293, 308; see also Marco. 

Morigallo, 235. 

Morino sul Liri, 242. 

Mormanno, 168. 

Morozzo, 440. 

Mortara, 218, 223, 267, 277, 287, 303s 
444, 445, 440. 

Morto, L., 231. 

Mosso S. Maria, 265. 

Motor vehicles, 293, 294, 362, 363, 364s 
383. 


INDEX 


Motta, 256, 497. 

— di Livenzo, 139. 

— §S. Anastasia, 484. 

Mugello, ror, 179. 

Muggia promontory, 79. 

Mulberry trees, 51, 67, 70, 78, 79, 82, 
36,550, 02,°907,, 510, E11, 11S, 426; 
249, 250, 252, 256, 259. 

Wiules, 57; 62-3, ‘80, 91, 112, 122. 

— (Mauls), 435. 

Mullet, 145, 151, 156, 

Mungivacca, 425, 475. 

Murano, 350, 351. 

Murge, 26, 39, 112, 113-15, 199, 200, 
201, 337, 384, 401, 402, 453, 472, 473, 


475, 476. 
Murialdo, 180. 


Muscatel wine, 94, 330. 
Muscato wine, 330. 
Musestre, 497. 
Mussolini Act, 16. 

— canal, 17. 

Muzza canal, 21. 


Naples, 47, 49, 95, 96, 97, 138, 141, 143, 
144, 148, 152, 153, 155, 175, 183, 187, 
196, 207-9, 214, 217, 219, 242, 279, 
282, 283, 285, 289, 294, 295, 296, 297, 
ZEO, BEI, 319, 320, 324, 336, 338, 340, 
341, 343, 348, 349, 350, 364, 399, 400, 
402, 403, 405, 410, 414, 421, 429, 466, 
467, 469, 470, 472, 473, 474, 475, 502, 
504-6, 508, 509, 511-14, 516. 

ee: gulf of, 475: 

—, Marine Biological Station, 155. 

Nardo, 113, 333, 425, 426. 

Narni, 194, 240, 458. 

National Federation of Societies for the 
Development of Hemp Production, 
Lee 

— parks, 132-3. 

— Rice Association, see Ente Nazionale 
Risi. 

Naturno, 74. 

Navale Meccanica, 311. 

Naviglio, 485. 

Naviglio Adigetto, 495. 

— Brenta, 497. 

— Busse, 495. 

— Candiano, 489, 490. 

— Civico di Cremona, 21. 

— Grande, 21, 491, 493. 

Navile canal, 490. 

Ne, 168. 

Nebbiolo wine, 39, 330. 

Nebrodi, Mi., 404. 

Nembro, 353. 

Nera, T., 458. 

— Montoro, 213, 240, 318, 324. 

Neriani wine, 329. 

Nero, C., tunnel, 438. 
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Nero, L., 226. 


Nervesa, see Castelviero. | 
Nervi, T., 456. 

Nese, 345. 

Neto, F.,.210, 472. 
Nettuno, 465, 466. 

Neve, M., 172. 

Nicastro, 201, 244, 333. 
Niccioleta, 172. 

Niceto, F., 480. 

Nickel, 158, 171, 289. 
Nicosia, 484. 

Nipozzanto wine, 329. 
Nitrates, 312. 

Nitric acid? 412, 313, 375: 
Nitrogen, 312, 313-15. 
Nizza, 338. 

Nobile, Umberto, 509. 
Nocera, 96, 109, 279, 349, 405, 414, 469, 


47°, 474. 
— Umbra, 181. 


Nocti; 155;-475. 

Nola, 95, 96. 

Noncello, F., 498. 

Norcia, 103, 338. 

Norge, 509. 

Norica horses, 75. 

North Latin hills, 94, 399, 400. 

Northern Plain, 1, 2, 6-10, 13, 23, 27- 
3°, 33, 34, 39, 47, 51, 52, 55-7, 63, 
66, 67, 80-9, 129, 138, 175, 179, 188, 
L90—-3, 200, 221, 232-3, 247, 249, 276, 
294, 296, 298, 334-7, 339, 341, 343, 
344, 348, 351, 377; 382-5, 393-5, 404, 
429, 430, 440, 442-53, 485, 508, 509. 

Noto, 269, 484. 

Nova Siri, 20, 471. 

Novara, 82, 86, 139, 192, 217, 223, 224, 
257, 278, 288, 305, 315, 317, 320, 322, 
348, 406, 434, 446, 451, 512. 

Novate Mezzola, 225. 

— Milanese, 267. 

Nove, 2125218, 237. 

Novi di Modena, 353. 

— Ligure, 279, 394, 426, 442. 

Novoli, 425, 476. 

Nuovo canal, 497. 

Nure, F., 394. 

Nusco, 473. 

Nuts, 45-8, 90, 95, 103, 107, 118, 121, 


Oak, 127, 129, 130, 136; evergreen, 127; 
holm, 136. 

Oats, 35-6, 55, 66, 82, 92, 115. 

Oberese, L., 224. 

Occhieppo Superiore, 265. 

— Inferiore, 265, 278. 

Odero-Terni-Orlando company, 296, 
306, 307, 310. 

Ofanto, F., 434, 473. 

Ofen pass, 389, 390. 
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Officine Galileo, 296, 310. 

— Meccaniche, 309. 

— Villar Perosa, 294. 

Officini Fratelli Borletti, 296. 

Offida;.257; 

Oggione, 282. 

Oglio, F., 72, 73, 89, 167, 385, 388, 393, 
449, 490, 493; see also Val Camonica. 

Oilfields, 158, 182-3. 

Oils, essential, 342-3. 

—, industrial, 360, 361, 364. 

—, mineral, 360, 361, 364. 

Oilseeds, 332, 334,.3505 3015 365. 

Olbia, see Terranova Pausania. 

Oleifici dell’ Italia Meridionale, 333. 

Oleificio Liguri-Lombardi S.A. 234. 

— Ligure Pugliese S.A., 333. 

Olgiate Molgora, 353. 

Olimpino, M., tunnel, 434. 

Olives, 36, 39-41, 79, 90, 91, 92, 93, 96, 
100; 105s 167, 100, TiO, 411, BE2, TEs, 
TiS, 116,110, 20-1. 

Olive-oil, 39, 40, 41, 
I21, 331-4, 360, 362, 364, 365. 

Olivetti company, 296. 

Ollmont, 163. 

Olmeneta, 451. 

Ombrone, F., 400, 462. 

Omegna, 139, 278, 304, 348, 499. 

Omnibus services, 383-4. 

Opera Nazionale per i Combattenti, 12, 
17. 

Opicina, 232. 

Optical instruments, 296. 

Ora, 426. 

Oranges, 36, 41, 42, 44, 95, 107, 119, 
120, 362. 

Orba, T., 194, 441. 

Orbetello, 323, 424, 457. 

Orciano, 457. 

Orichella, see Ampollino. 

Oris, 74. 

Orlando, C., 480. 

Ormea, 444. 

Orobia, see Bitto. 

Orso, M., tunnel, 466. 

Orta, L., 434, 498-9. 

— §. Giulia, 499. 

Ortaggi consociatt, 49. 

— di grande coltura, 49. 

Orte, 458, 463. 

Orti stabil, 49, 95. 

Ortiglietto, L., 194. 

Ortles, 73. 

Ortona, 279, 342, 468. 

Orvieto, 5, 399, 400. 

— wine, 39, 331- 

Oscuriello springs, 198. 

Osiglia, 180. 

Osiglietta, T., 1 

Osimo, 140. 


79, 90, 03; 117, 


INDEX 


Ossi flour-mills, 339. 

Ostellato, 423. 

Ostia, 465. 

Ostiglia, 342, 393, 452, 453, 488, 495. 
Ostuni, 333, 341, 453. 

Otranto, 161; 426, 476, 574. 
Ottaviano, 425, 474, 475. 

Ovada, 441, 444. 


Pachino, 122, 269. 

Paderno canal, 491-3. 

— d’Adda power station, 493. 

— Dugnano, 267, 284. 

Padua, 85, 139, 192, 217, 227; 230, 25us 
282, 288, 308, 323, 335, 339, 342, 343, 
353, 400, 424, 447, 449, 453, 496, 511, 
512, 510. 

Padule di Fucecchio, 92. 

Paestum, plain of, 19, 63. 

Pagani, 340. 

Pagnone, L., 226. 

Paisco, 227. 

Palagianello, 474. 

Palagiano, 112, 242, 243, 244. 

Palantone, 489. 

Palazzetto, 495. 

Palazzo Adriano, 483. 

Palazzolo sull’ Oglio, 277, 288, 303, 353. 

Pale, 346. 

Palermo, 119-22, 137, 138, 141, 148, 
152, 186, 202, 217, 245, 246, 249, 279, 
289, 295, 325, 333, 336, 340, 343, 353, 
369, 403, 404, 410, 479, 480, 481, 482, 
483, 504, 506, 508, 511-14, 516. 

Palestrina, 467. 

Pallanza, 278, 499. 

Pallanzeno, see Colombo. 

Pallanzo, 344. 

Pallobia (Ceto), 227. 

Palmaiolo, I., 513. 

Palmanova, 451. 

Palmi, 107, 109, 470. 

Palo, 457. 

Panaro, F., 394, 489. 

Pancalieri, 343. 

Paneveggio, 131. 

Panicarola, 458. 

Paola, 477. 

— aqueduct, 195. 

Paper, 343-7. 

Papigno, 316, 324. 

— Pennarossa, 212, 240, 241. 

— Velino, 212, 240, 241. 

Para-Statal institutions, 373-4. 

Parabiago, 277, 349. 

Paranza, 151, 153. 

Paranzella, 153. 

Parenzo, 70. 

Parma, 85, 88, 101, 164, 191, 192, 288, 


309, 324, 337, 339, 341, 343, 349, 414s 
426, 431, 448, 451, 452, 461, 512. 


INDEX 


Parma, F., 394, 461. 

Parolise Candida, 473. 

Partinico, 404. 

Passignano, 502. 

Passirio, F., 60, 75: 

Passo di Segni, 490. 

Pasta, 117, 338-40. 

Pastificio Pantanella, 340. 

Pastures, 54-6, 78, So, 81, 82, 83, 85, 
86, 87, 91, 93, 97, 98-9, IOI, 104, 106, 
100, ITT, 116. 

Bee Alpine, 64, 65, 68-9, 79, 71. 

Paterno, 184. 

Patti, 163. 

Pattona, 48. 

havand, 235,237. 

Pavia, 82, 86, 87, 282, 287, 297;-301, 
322, 337, 345, 348, 353, 446, 449, 490, 
508, 512. 

— canal, 491. 

Peaches, 36, 45. 

Pears, 36, 45: 

Peat, 179, 208. 

Pedace, 423, 477. 

Pedale, 147. 

Pedara, 203. 

Pedesalto, 231. 

Pedevena, 335. 

Pegi, 279, 300. 

Pelagosa, I., 514. 

‘Pellestrina, 288. 

Pellezzano, 279. 

Pellice valley, 165. 

Peloritana tunnel, 480. 

Peloritani, Mi., 202, 203, 404, 480, 481. 

Pelos, 231. 

Penne, 117, 421, 454. 

Peperino, 186. 

Perfumes, 342-3. 

Pergine, 76, 258, 279. 

Permanent way, 410. 

. Peronospora Viticola, 38. 

Perosa Argentina, 278. 

Perreres, 223. 

Perticara, 186. 

Pertusola (Spezia), 293. 

Perueia, 101, 102, 103, 140; 175,194, 
268, 331, 335, 338, 351, 397, 400, 464, 
BLD 

Pesaro, 351, 454. 

Pescara, 118, £75, 257, 242;, 208, 325, 
334, 342, 455, 459, 467, 516. 

oma: Tg 459; 460, 501. 

— power stations I-V, 197, 212, 214, 
239, 241, 242. 

Pescariello, 476. 

Pescatori, I. dei, 157. 

Peschiara springs, 194, 195. 

Peschici, 116. 

— Calenella, 454. 

Peschiera, 427, 500. 
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Peschiera Maraglio, 500. 

Pescia, 317,323. 

Pescocostanzo, 398. 

Pescolanciano, 422, 468. 

Pescosolido, 161. 

Pesio, F., 441. 

Pestarena, 164. 

Petilia Policastro, 423, 477. 

Petrace, F., 471. 

Petroleum, 158, 182-3, 360, 361, 364. 

Pettinengo, 265. 

Pharmaceuticals, 320. 

Phenol, 318. 

Phosphate rock, 184. 

Phosphates, 316-17. 

Phylloxera vastatrix (grape louse), 37, 
107. 

Piacenza, 85, 88, 164, 175, 182, 186, 192, 
207, 213, 233, 257, 288, 296, 309, 
3235. 324 33% 337,.341) 345, 353; 
397, 406, 424, 445, 446, 448, 487, 488, 
Sit. Sic. 

Piadena, 451. 

Piaggio company, 297. 

Pian Castagnaio, 170. 

—Sulé, 222. 

Piana-Crixia, 173. 

Piana dei Greci reservoir, 203, 244. 

— del Leone reservoir, 203. 

Piano delle Cinquemiglia, 104. 

— di Fugazza, 390. 

Pianosa, fy, 513° 

Pianottolo d’Ariano, 472. 

Piave, 4. 33, 60,70, 139; 395).392, 303; 
437, 448, 449, 494, 497. 

— reservoir, see Comelico. 

— Vecchia, 497. 

Piavon canal, 497. 

Piazza Trento, 214. 

Piazzale Flaminio, 463. 

Piazze, L., 229. 

Piazzola sul Brenta, 285. 

Picentini, Mi., 106. 

Pie de Sasso, see Crodo. 

Piedicolle, 436. 

Piedimonte d’Alife, 161, 424, 475. 

Piedimulera, 224, 304. 

Piedmont, 12, 13, 21; 23, 25, 29, 34-6, 
39, 45, 47, 59, 51, 56, 57> 61, 66-9, 
81, 82, 85-6, 129, 130, 136, 139, 142, 
163, 167, 168, 175, 180, 186, 192, 211, 
216, 220, 232, 252, 253, 257, 259, 
263-6, 269, 274-6, 278, 281, 282, 285, 
288, 291, 303-5, 321, 322, 327, 329- 
30,337, 343, 344) 348, 349) 351-3, 
374, 375, 384, 393-5, 485, 511, 512, 
515. 

Piena, 439. 

Pietrabissara, 442. 

Pietrafitta, 207, 239. 

Pietramala, 182. 
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Pietraroia, 161. 

Pietrasanta, 174. 

Pietre leccese, 175. 

— verdi, 41, 189. 

Pietro Gavazzi mills, 254, 256. 

Pieve del Cairo, 489. 

— di Cadore, 139, 423, 437. 

— di Cento, 284. 

— di Soligo, 76. 

— Ligure, 456. 

Pignone, 168. 

Pigs, 57, 61-2, 69, 80, 82, 87, 91, 97, 
99, 102, 106, 109, 118. 

Pilzone, 353. 

Pine-fruit, 137, 138. 

Pmes, 127,137. 

Pinedo, Francesco di, 509. 

Pinerolo, 180, 257, 278, 305, 444. 

Pineta del Tombolo, 128. 

— di Pescara, 421, 454. 

Pinguente, 79, 159, 177. 

Pino, 435. 

Piombino, 165, 238, 297, 309, 318, 323, 
457, 573. 

Pioppe di Salvaro, 284. 

Pioppeto, P., 513. 

Pioraco, 346. 

Piovene, 426. 

— Rocchette, 266. 

Pirano, 79, 80, 159, 184. 

Pirato, 484. 

Pirelli, see S.A. Italiana Pirelli. 

Pisa, 91, 128, 194, 279, 286, 343, 350, 
352, 400, 405, 414, 424, 456, 462, 501, 
Sia: Ss 

Pisa-Leghorn canal, 501. 

Pisa, plain of, 456. 

Pisano, M., 93, 176. 

Pisciotta, 470. 

Pisino, 79. 

Pisogne, 500. 

Pistachio, 47, 121. 

Pistice!: 475. 

Pistoia, 142, 174, 194, 295, 296, 310, 
339, 405, 460, 462, 511. 

Pistolesa, 265. 

Pizzighettone, 491. 

Pizzo, 152, 470, 477. 

Plastics, 312, 319-20. 

Platano, F., 473. 

Plemo, 227. 

Plezzo, 77. 

Phma; 229. 

Plums, 36, 45. 

Po, river, 81, 86-7, 88, 175, 393, 442, 
443,444, 445, 447, 448, 449, 451, 485, 


486-9, 493. 
— della Gnocca, 488. 


— della Maestra, 489. 
— di Goro, 488. 
— di Levante, 494, 495. 


INDEX 


Po Grande, 494. 

Podenzano, 182. 

Poggibonsi, 94, 289. 

Poggio Diana (Sosio III), 244, 246. 

— Imperiale, 453. 

Poggiomarino, 425, 475. 

Poggioreale, 279. 

Pola, 148, 152, 155, 159, 160, 177, 190, 
232, 285, 308, 324, 338, 346, 436, 508, 
514, 515. 

Polcevera, 'T’., 439, 441, 442. 

Polenta, 48, 117. 

Polesella, 285, 488, 495. 

Polesine, 342. 

— Parmense, 489. 

Polia, 142. 

Policastro, 470. 

Polignano, 283. 

Polla, 269. 

Pollino, M., 201, 401. 

Pollone, 265. 

Polonghera, 343. 

Pomezia, 18. 

Pomegranates, 36, 45. 

Pomigliano d’Arco, 297. 

Pomino wine, 329. 

Pont, 426. 

— Serrand, 386. 

Pontassieve, 397, 461. — 

Ponte, 224. 

— all’ Isarco reservoir, 229. 

— Caffaro, 227. 

— Chiasso, 353. 

— di Gerola, 487. 

— d’Oltra, see Moline. 

— Fiume (S. Giovanni Incarico), 242. 

— Galleria, 457. 

— Gardena, 229. 

— Marmora, see Prazzo. 

— nelle Alpi, 437. 

— Nuovo, F., 459. 

— Preti, 223. 

— 8. Giovanni, 464. 

— 8. Martino, 212, 213, 218, 223, 304. 

— §. Nicolo, 497. 

— §. Pietro, 284, 302. 

— Sele, 19, 26. 

— Tresa, 426, 499. 

Pontebba, 379, 392, 435. 

Pontecagnano, 97. 

Pontedera, 279, 297, 462. 

Pontelagoscuro, 191, 487, 488, 489. 

Pontelongo, 320, 324, 342. 

— canal, 496. 

Pontetto, 224. 

Pontevico, 284, 493. 

Pontine marshes, 15, 17-18, 92, 179) 
195. 

Pontinia, 18. 

Pontremoli, 461. 

Ponza, I., 176, 186. 


INDEX 


Popoli, 104. 

Pordelio canal, 494. 

Pordenone, 256, 257, 278, 285, 322, 345, 
498. 

Porlezza, 424. 

Porphyrites, 4. 

Porphyry, 187. 

Porretta Terme, 140. 

Porta Volta (Milan), 213, 233. 

Portici, 196, 315, 405. 

Porto Albona, 160, 515. 

— Ceresio, 414, 415, 451, 499. 

— Cherso, 515. 

— Civitanova, 459. 

— Clementino, 184. 

— d’Ascoli, 455. 

— della Torre, 232. 

— di Chioggia, 494. 

— di Falconera, 498. 

— di Pantelleria, 514. 

— di Ponza, 513. 

— Empedocle, 152, 186, 202, 245, 246, 
482, 483. 

— Garibaldi, 423. 

— Longone, 165. 

— Marghera (Mestre), 160, 161, 172, 
ESO, £52,483, 191, 207,233, 2006, 278, 
262,297,200, 307,333, 315, 310; 317; 
318, 321, 322, 323, 351, 406, 448, 449, 
497. 

— Nogaro, 498. 

— Recanati, 325. 

— §. Giorgio, 118, 325, 421, 454. 

— 8S. Stefano, 424, 457. 

— Ticinese, 491. 

Portobuffole, 497, 498. 

Portoterraio, 152, 165, 297, 309, 318, 
$23, 352- 

Portofino, go. 

Portogruaro, 89, 451, 498. 

Portomaggiore, 231, 426, 452. 

Portula, 265, 266. 


- Poschiavino, 226. 


Poschiavo, L., 226. 

Posticciola, 240. 

Post offices, 510. 

Post-Office Savings Bank, 372. 

Posts and Telegraphs, Director of, 509, 


516. 

Postumia (Adelsberg), 387, 392, 436. 

Potash, 316. 

— alum, 162. 

Potatoes, 49, 50-I, 65, 66, 70, 80, 81, 
$2, 389, 92, 102, 362, 364. 

Potenza, 106, 187, 199, 402, 403, 423, 
469, 473, 474, 476, 511, 516. 

—, F., 117. 

Pottery, 351-2. 

Poultry-farming, 92, 106. 

Power companies, 212-14. 

Pozzalo, 482. 
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Pozzi, 479. 

Pozzolago, 229. 

Pozzolana, 186. 

Pozzuoll, 167, 296, 311. 

Pra, 279, 306. 

Pracchia, 460. 

Pralungo, 265. 

Prata, 225. 

— Sannita, see Lete. 

Prati a vicendo, 25. 

— irrigateri semplict, 23. 

— marcitoril, 23. 

Prato, 194, 262, 264, 267, 462. 
Pratovecchio, 426, 464. 

Pray, 266. 

Prazzo (Ponte Marmora), 221. | 
Pre-Apennines, 91-4, 397. 
Pré S. Didier, 176, 386, 437. 
Precenicco, 498. 

Preci, 239. 

Precision instruments, 296. 
Predare, 212, 213; 235, 237, 239: 
Predazzo, 163, 177, 4206. 
Predil pass, 386, 392. 
Premeno, 423. 

Premesa, 229. 

Prenestina (Rome), 465. 
Prete, Carlo del, 509. 

Prezzo, 302. 


Priaraggia, R., 456. 


Primaro canal, 489. 

Primiero, 162. 

Procida, If., 514. 

Prosecco wine, 330. 
Providenza, 241. 

Prunes, 36, 45. 

Public Works, Minister of, 215. 
Puglia-e, see Apulia. 

Pumiuce, 158,187. 

Pusteria, valley, 69, 75, 392. 
Putignano, 425, 475. 

Pyrites, 163, 165, 166, 186, 312, 313. 


Quarantini, see Cinquantini. 
Quarnero, gulf of, 515. 
Quarona, 344. 

Quebracho, 347. 

Outeto, F.;-79. 

Quinces, 36, 45. 
Quingentole, 489. 

Quistello, 489. 


Radda, 94. 

Radicofani, 399. 

Radio, 515-106. 

Radioactive waters, 181. 

Ragusa, 121, 122, 183, 202, 203, 269, 
425, 482, 483, 484. 

—, Marina di, 183. 

Raibl, 172; see also Predil. 

Railcars, 419. 
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Railways, 404-84; history, 404-9; state 
railways, 409-21; private railways, and 
tramways, 421-9; regional, 431-84. 

Raio, F., 465. 

Randazzo, 484. 

Rapallo, 168, 289, 307, 456. 

Rapolano, 168. 

Raspberries, 45. 

Ravalle, 488. 

Ravenna, 14, 85, 88, 128, 152, 191, 231, 
283, 284, 323, 324, 327, 337) 339) 449, 
490, 514. 

Ravioli, 339. 

Rayon, 249, 279-83, 362-4. 

Rays, 145. 

Reale Istituto Nazionale di Setificio, 254. 

Recco, 456. 

Recoaro Terme, 181. 

Redaelli, Giuseppe e Fratello, 300, 301. 

Reggio di Calabria, 107, 109, 110, 175, 
258, 343, 410, 469, 470, 471, 511, 512, 


514. 

— nell’ Emilia, 101, 217, 229, 249, 257, 
288, 295, 296, 297, 309, 320, 323, 324, 
327, 424, 512 

Regia Miniera d’Idria (Trieste), 170. 

Renaro, 5. 

Renate Brianza, 277. 

Rendzina, 7. 

Reno, F., 394, 448, 460, 489-90. 

Resia pass, 389, 390, 391. 

— power station, see Glorenza. 

Resin, 137, 138. 

Resuttana, 246, 

Retinella, 495. 

Reuss gorge, 387. 

Revedole lock and canal, 494. 

Revere, 488. 

Rex, 293, 505. 

Rezzato, 422. 

Rho, 282, 284, 302, 318, 319; 322;446. 

Ribera, 269, 483. 

Ribolla, 179. 

Rice, 33-4, 81, 82, 83, 86-7, 110, 361, 
362, 364. ; 

Ridanna, 172. 

Rienza, see Pusteria. 

Riesling wine, 77, 330. 

Rieti, 103, 194, 195, 268, 283, 325, 342, 
400, 464, 

Rifredi, 207, 239, 297, 309, 310, 323. 

Rimini, 152, 153, 191, 268, 284, 351, 
423, 427, 448, 449, 452, 453, 454, SII. 

Rio Albono, 165. 

— Marina, 165. 

Riola tunnel, 460. 

Riomaggiore, 90, 456. 

Ripalta, 454. 

Ripi, 183. 

Riposto, 484. 

Riva, 228, 500. 
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Riva di Solta, 353. 

— Trigosa, 307. 

Rivalta, 493. 

Rivarolo Canavese, 278, 348, 426. 

— Ligure, 279, 306, 323, 334, 340. 

Riviera di Levante, go-1. 

— di Ponente, 49, 90, 153. 

Rivisondoli, 468 

Rivoria viaduct, 439. 

Roads, 377-405. 

—, communal, 380, 381, 382. 

—, medieval, 378-9. 

—, provincial, 380, 381, 382. 

—, Roman, 377-8. 

—, state (Strade Statali), 380, 381, 382. 

Roasco Inferiore (Grosio), 226. 

Roccabernarda, 471. 

Roccaforte Mondovi, 182. 

Roccapalumba, 481, 483. 

Roccasecca, 467. 

Roccataburi, 468. 

Rocchetta, see Capo Volturno. 

— di Vara, 173. 

— §. Antonio, 473, 474. 

Rodi Garganico, 116, 128. 

Roia, F., 439. 

Rolle pass, 392. 

Rolling stock, 419-21. 

Roma, 505. 

Romagna, 6, 82, 185, 192. 

Romagnano, 473. 

— Sesia, 344. 

Roman Campagna, 12, 60, 63, 94, 99, 
104, 463, 466, 467. 

Romano di Lombardia, 322. 

Romans d’Isonzo, 346. 

Rome, 49, 92, 94, 138, 152, 155, 164, 
174, 175, 186, 195, 204, 207-9, 213; 
214, 217, 219, 231, 238, 239; 242, eae 
249, 259, 261, 281-3, 289, 293, 296, 
310, 325, 335, 336, 340, 341, 346, 369, 
378, 399, 400, 405, 410, 413, 418, 421, 
424, 429, 455, 456, 457, 458, 459, 463, 
465, 466, 467, 469, 474, 501, 504, 508, 


509, 511, 512, 516. 
Roncade, 497. 


Roncaiette canal, 496. 
Roncegno, 103. 

Ronchi dei Legionari, 278. 
Ronciglione, 463. 

Ronco tunnel, 441. 

— Scrivia, 285, 441, 442. 
Ronta, 461. 

Rosa, M., 70, 164. 

Roseto degli Abruzzi, 198. 
Rosignano Marittimo, 315, 323- 
Rospo tunnel, 456. 
Rosolina canal, 494. 
Rosone, 214, 218, 222. 
Rossa tunnel, 458. 
Rossano, 333, 471, 472- 


INDEX 


Rossano Veneto, 256, 257. 

Rotonda, 4o1. 

Roura and Forgas company, 169. 
Roviano, 195, 459. 
Rovigno, 79, 155, 336, 337. 

Rovigo, 85, 88, 182, 278, 285, 288, 342, 


449. 
Royal Arsenal (Naples), 311. 
— Small Arms Factory (Terni), 310. 
Rubber, 349-50, 361, 362, 363. 
Ruffano, 161. 
Ruffinati-Salsominore, 233. 
Rufina wine, 329. 
Russiz, 231. 
Rutino, 470. 
Ruzzo aqueduct, 197. 
Rye, 35, 66, Sx. 


All names prefixed by S., San, Sant’, 
Santa, Santo, &c., will be found in- 
dexed in alphabetical order imme- 
diately after the letter S. 

All companies (Societa, Societa Ano- 
nima, Societa Riunite) will be found 
indexed in alphabetical order imme- 
diately after the letters S.A. 

St. Bernard pass, Great, 379, 386-7. 

— — —,, Little, 378-9, 386-7. 

— Gotthard pass, 379, 394. 

Saint Nicolas, 72. 

St. Vincent canal, 71. 

S. Agata di Esaro, 258. 

— Agata di Goti, 475. 

— Ambrogio wells, 191. 

— Anastasia, 196. 

— Andrea, P., 79. 

— Angelo, 179. 

— Angelo Lodigiana, 284. 

— Anna, Fiumara di, 471. 

— Antonio, 170. 

— Archangelo, 112. 

— Barbara mine, 171. 

-— Benedetto, 118. 

— Benedetto Sanibro, 457. 

— Bernardo power station, 225. 

— Bonifacio, 342. 

— Calogero, 480. 

— Carlo (Sosio I), 244, 246, 483. 

— Cataldo tunnel, 470. 

— Caterina (Ansiei) reservoir, 231. 

— Cesareo, 467. 

— Cesario, 345. 

— Chiara d’Ula, 214. 


— Colombano, 82. 


— Croce, L., 231. 
— Dalmazzo di Tenda, 172, 212, 213, 
235, 293- 


— Damiano, 221. 

— Domenica, 159. 

— Domenica (Calabria) mine, 186. 
— Dona di Piave, 89, 285, 497. 
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S. Elia, 346. 

— Elia, Fiumara di, 471. 

— Bufemia, plain, 20, 34, rio. 

— Eufemia Lamezia, 477. 

— Feliciano, 502. 

— Fili, 477. 

— Fiora, plant, 170. 

— Francesco (Mese) power station, 212, 
Piz, 210, 225, 227. 

— Gaetano, 498. 

— Gavino (Sardinia), 176. 

— Giacomo, 219, 241. 

— Giorgio di Nogara, 345. 

— Giorgio in Piano, 284. 

— Giovanni (Pinguente), 190. 

— Giovanni tunnel, 440. 

— Giovanni ai Cunicoli 
reservoir, 240. 

— Giovanni Incarico, 183, 196, 242. 

— Giovanni in Fiore, 269. 

— Giovanni in Persiceto, 284, 426. 

— Giovanni Lupatoto, 322. 

— Giovanni Rotondo, 161. 

— Giovanni Sergiu, 168. 

— Giovanni Valdarno, 179, 319. 

— Giuseppe di Cairo, 182, 306, 313, 
314, 317, 318, 320, 323, 440, 441, 444. 

— Lorenzo, 465. 

— Lucia, 185. 

— Lucia (Doblari), 231, 232. 

— Maddalena, 74. 

— Maddalena wine, 330. 

— Mango, 243. 

— Marcel, 223. 

— Marco di Montona, 131. 

— Marco in Lamis, 161. 

— Marco shipyards, 308. 

— Margherita Ligure, 289. 

— Maria, 489. 

— Maria Capua Vetere, 285, 475. 

— Maria di Leuca, C., 146, 175. 

— Maria (F. Brasimone), 237. 

— Maria pass, 379, 389. 

— Marino, 455. 

— Martino de’ Calvi, 426. 

— Martino di Castrozza, 131. 

— Martino Quisca, 77. 

— Massenza, L., 228. 

— Mauro, 284. 

— Michele, 229, 233. 

— Michele al 'Tagliamento, 342. 

— Michele del Quarto, 497. 

— Michele Extra mills, 266. 

— Momme tunnel, 460. 

— Nazaro, 489. 

— Nazzaro di Burgondi, 489. 

— Nicola, 476. 

— Nicola, I., 514. 

— Nicolo, 489. 

— Ninfa, 483. 

— Paolo (Gov. di Roma), 239, 240, 501. 


Gregoriani 
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S. Paolo (Romana or Montemartini), | S.A. Franco Tosi, 295, 296. 


214, 239, 240. — Gaslini, 333, 334. 
— Paolo electric station, 207. — generale di Credito mobiliare, 367. 
— Pellegrino, 181. —generale elettrica della Sicilia 
— Pietro, I., 168. (S.G.E:S.), 214 
— Pietro Avellana, 468. — Heusemberger, 296. 
— Pietro dei Nembi, 515. — Idrocarboni Nazionali, 182. | 
— Pietro d’Orzio, 226. — idroelettrica Piemonte (S.I.P.), 213. @ 
— Pietro in Campo, 167. — Industri Mineraria Italiane 
— Polo d’Enza, 218, 228, 229, 239. (S.A.I.M.I.), 161, 186. | 
— Polo Matese, 168. — Industria Articoli Gomma, 350. 
— Radegonda power station, 203. — Industria Gomma sintetica 
— Remo, 90, 193, 516. (S.A.I.G.S.), 324, 350. 
— Rossore, 128. — Industriale Carburo, 316. | 
— Severino Marche, 325. — Industriale San Marco elettrometal- _ 
— Severo, 199, 333, 454. lurgica Veneta, 315, 316, 322. 
— Severo Rota, 474. — Ing. Tedeschi V. and C., 295. | 
— Silvestro, 231. — Interregionale Piemontese e Lom- — 
— Sofia, 257. barda.((S.1 1.P.E.L.), S12. 
— Spirito, 422, 454. — Italcementi, 175, 353. 
— Stefano, I., 513. — Italia, 505, 506. . 
— Stefano di Camastra, 480. — Italiana Asfalti Bitumi Catrami e — 
— Stefano di Magra, 461. Derivati, 183. ; 
— Stefano viaduct, 474. — Italiana Acciaierie Cornigliano, 306. 
— Stefano wine, 330. — Italiana Ernesto Breda, 295, 296, 
— Stino, 497. 207 5300; 302, FIO YSrTt 
— Valentino, 184. — Italiana Industria Gomma e Hutch- . 
— Valentino, L., 229. inson, 350. 
— Vincenzo, 128. — Italiana per il Magnesio e leghe di 
— Vito, 118, 451. Magnesio, 167. 
— Vito al Tagliamento, 342. — Italiana per Industria degli Zuccheri, 
— Vittore, 172. RAZ: 
— Vittore Olona, 349. — Italiana per Istrumenti Elettrici, 
— Zeno, 451. 296. j 
S.A. Abruzzese Miniere Asfalto, 184. — Italiana per le Strade Ferrate Meri- _ 
— Acciaierie e Ferriere Lombarde Falck, dionali, 373. 
193. — Italiana Pirelli, 212, 224, 295, 302, : 
— Adriatica, 213, 505, 506-8. 307, 349, 350. ' 
— Aluminio Veneto Anonima | — Italiana Potash, 162. 7 
(S.A.V.A.), 292. — Italiana Vetrocoke, 317, 318. 
— Ammonia e Derivati, 313, 317. — Italzinco, 172. 
— Bauxite Istriane, 161. — La Seta, 253. 7 
— Birra Dreher, 335. — Lloyd Triestino, 505, 506. j 
— Birra Italia Pilsen, 335. — Lucchese Olii e Vini, 333. F 
— Birra Pedavena, 335. — Magnesio Sulcis, 167. 
— Birra Peroni Chiaccio, 335. — Manifatture Cotonieri Meridionale, _ 
— Bonifiche Calabresi, 20. 279. 
— Bosco, 310. — Mercurifera Italiana (Rome), 170. 
— Carbonifera Arsa, 177. — Meridionale, 214. 
— Carlo Erba, 320. — Metallurgica Italiana, 163, 293, 296, 
— Cartiere Burgo, 344, 345. 309. ‘ 
— Cartiere meridionale, 346. — Mineraria M. Amiata, 170. 
— Cementi del Friuli, 353. — Mineraria Triestina, 161. 
— Cokapuania, 318. — Mira Lanza, 340, 341. 
— Edison, 212, 216, 221, 224. — Moto Guzzi Mandelo, 294. 
— Edouardo Bianchi, 294, 301. — Navigazione Alta Italia, 506. 
— Esercizi 'Telefonici (S.E.T.), 512. — Nazionale Cogne, 165, 167, 176, 294, 
— Fabbriche Fiammiferi e Affini, 321, 304, 306. an 
341. — Nazionale delle Officine de Savigli- 
— Finanziarie Marittima, 505. ano, 295, 305. 


— Fosforo e Derivati, 317. _— Palmolive, 341. 
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S.A. per la Filatura e Torcitura in Italia 
(S.A.F.T.I.), 253. 

-—per le Sfruttamento delle 
Endogene, 173. 

— per |’Industria e l’elettrica, 318. 

— Petroli d’Italia, 183. 

. — Petrolifera Italiana, 183. 

— Polli, 349. 

— Romana, 213. 

— San Giorgio, 296. 

— Saponiera V. lo Faro, 340. 

— Sarda, 214. 
— Snia Viscosa (Societa Industria Ap- 

-_ plicazioni Viscosi Anonima), 281, 282. 

— Solvay, 323, 324. 

—— 9. 1 iP. .L.; $12. 

— talco grafite Val Chisone, 180. 

— Telefonica delle Venezie (Telve), 
Bia. 

— Telefonica Italia Media Orientale 
CP EMO), si2: 

— Telefonica 'Tirreni (Teti), 512. 

- — Terni, 310, 316, 318, 324. 

— Terni per l’industria e lelettrica, 
Za. 

— Tirrenia, 505, 506. 

— Toscana Raffineria Olio, 333. 

— Valdarno, 213. 

— Vetrocoke, 307, 315. 

— Vulcania, 162. 

Sabatini, Mi., 463. 

Sabaudia, 18. 

Sabbioncello, 488. 

Sabini, Mi., 103. 

Sacca di Goro, 490. 

Sacco, F., 95, 400, 467. 

Sacile, 139, 256. 

Sacrantino wine, 331. 

Saffron, 54. 

Sagittario, see Anversa Principale. 

Sagittario, F., 459. 

Sagliano Micca, 265. 

Sagrado, 141, 258. 

Sagron, 170. : 

Saifnitz, see Camporosso. 

Salarno, L., 227. 

Salbertano, 433. 

Sale Langhe, 440. 

Salemi, 246, 482, 483. 

Salentine peninsula, 26, 35, 54, 113, 
161, 184, 199, 200, 401, 402, 472, 476. 

Salento, 161. 

Salerno, 96, 97, 142, 148, 152, 269, 279, 
334, 340, 341, 469, 470, 474, 511, 512. 

Salicetti, 489. 

Saline, F.,; 501. 

— bay, 515. 

— di Volterra, 184, 457. 

Salisano, 195. 

Salsomaggiore, 181, 183. 

Salt, 184, 312, 315. 


Forze 
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Salumerie, 62. 

Salumt, 61, 337. 

Saluzzo, 65, 443. 

Salvore, P., 79. 

Sambiase, 244. 

Sampeyre, 221. 

Sampierdarena (Genoa), 213, 234, 285, 
334. 

Sampieri, 482. 

Sands, 176. 

Sandstone, 174-5. 

Sangemini, 181, 464. 

Sangro, F., 197, 398, 454, 468. 

Sannicandro Garganico, 116, 161. 

Sannio depression, 400. 

Sansego, I., 515. 

Sansepolcro (Borgo S. Sepolcro), 397. 

Santena, 86. 

Santeramo, 473. 

Santerno, F-., 394. 

Santhia, 422, 434, 446, 447. 

Santuario della Guardia, 425. 

Sapri, 470. 

Sarca, l., 67, 73. 

Sardines, 144, 146, I51I, 154, 155, 360. 

Sardinia, 9, 11, 12, 17, 29, 35-7, 44, 46, 
51, 57, 59, 62, 129, 131, 137, 142, 147, 
148, 150, 153, 154, 158, 162-4, 168, 
170-3, 170, 177, 182, 216,250,262, 
293, 306, 307, 333, 336, 347, 373-5, 
382, 511-13, 515. 

Sarnico, 500. 

Sarno, 279, 425, 473, 475. 

pag plain of, 96, 479, 474. 

Saronno, 322, 451. 

Sarzana, 461. 

Sassari, 148. 

Sassello wine, 330. 

Sasso, 173. 

Sassoferrato, 186. 

Sassuolo, 423, 424. 

Sausages (salum1), 61-2, 337. 

Savena, F., 457, 458. 

Savigliano, 443. 

Savignano sul Panaro, 345, 353. 

Savings banks, see Casse di Risparmio. 

Savio, F., 186, 394. 

Savona, 90, 91, 152, 176, 193, 221, 234, 
297, 305, 306, 313, 317, 323, 351, 387, 
438, 440, 444. 

Savuto wine, 331. 

Sawmills, 139, 140, I41, 142. 

Scalea, 470. 

Scandarella (S. Benedetto) reservoir, 
197. 

Scandiano, 353. 

Scanzano, 199. 

Schaumbriick, 329. 

Scheggia pass, 395, 396. 

Schievenin, 190. 


Schio, 75, 176, 256, 266, 278, 426. 
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Schists, 4. 

Schneider Cup, 509. 

Sciabica, 151. 

Sciacca, 153, 202, 260: 

Sciais reservoir, 226. 

Scillato springs, 202. 

Scirocco, 3, 120. 

Scoffera pass, 396. 

Scoglia Grande, I., 514. 

Scotti, 48. 

Scrivia, T’., 193, 441, 442, 446. 

Scudillo reservoir, 196. 

Scuola Allievi Militi Forestali, 133. 

— di Applicazione Muilitare, 133. 

— di Setificio, 254. 

— Professionale del Mobilio, 139. 

Scuro, L., 234. 

Seabream, 145, I51. 

Secchia, F., 394, 489. 

Secretary of State for Communications, 
384. 

Sedico, 139. 

Segesta, 481, 482. 

Segni, 319, 325. 

Sele, F., 19,95, 97; 470; 473° 

— dam, 19, 2 

Sella, 440. 

— di Corno, 464. 

Sellata, 476. 

Selta, F., 457, 458. 

Selva di Piro plateau, 378, 379, 392. 

— di Tarnova, 131, 141. 

Selvanizza, 237. 

Semillor wine, 330. 

Senales, 229. 

Senigallia, 311. 

Senna, 489. 

Septimer pass, 379. 

Serchio, F., 194. 

Seregno, 139, 277, 451. 

Sericulture, see Silk. 

Serino aqueduct, 196. 

Sermide, 488. 

Serpentine, 172. 

Serra, F., 459. 

ees, i 514. 

— della Voute, 433. 

Serrastretta, 142. 

Serravalle (Casentino), 141. 

Serravalle (Po), 489. 

Serravalle Sesia, 344. 

Serravezza, 170. 

Serrazano, 179. 

Serre, 110, 128. 

Serro, 425. 

Servola, 318, 324. 

Sesia, F., 86, 393, 446, 447. 

Sessa Aurunca, 162. 

— marsh, 18. 

Sesto S. Giovanni, 277, 297, 302, 321. 

Sestri Levante, 163, 307, 456. 
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Sestri Ponente, 306, 336. 

Sestriere pass, 387. 

Sette Comuni, 75. 

Settimo, 426. 

— Torinese, 322. 

— Vittone, 71. 

Seveso, 139, 451. 

Sezze Romano, 466. 

Sheep, 56, 57> 62, 65, 69, 80, 82, 89, Ol, 
92, 94, 97, 98, 99, IOI, 103, 104, 105, 
106, 109, 112, 1176, 118, 123, 125, 2508 

Shellfish, 145, 151. 

Shipbuilding, 293, 294-5, 306, 307, 308. 

Shipping, 502-8. 

— routes, 506-8. 

Ships, sailing, 503, 504. 

—, steam and motor, 503, 504. 

—, tanker, 503-4. 

Sibari, An. 

—, plain of, 471, 477. 

Sibillini, Mi., 102. 

Sicignano degli Alburni, 477. 

Sicily, 2,5, 7-9, 12, 13, 17, 26, 29, 32-7, 
39, 41, 43-7, 49, 51, 52, 55, 56, 57; 
62, 63, 128, 129, 137, 141, 142, 146-8, 
153, 154, 158, 163, 168, 175; 176, 180, 
183-6, 188, 189, 201-3, 209, 216, 
244-6, 248, 259, 264, 269, 279, 289, 
313, 321, 325; 3275 339,333) 33500 
338, 34°, 343, 347, 352, 353, 373-5; 
378, 382, 384, 403-4, 430, 479-84, 
SII, 512, 515-16 

Siderno Marina, 333. 

Siena, 93, 94, 174, 176, 186, 194, 249, 
267, 289, 350, 351, 400, 425, 462, 463, 
SEE, 

— aqueduct, 194. 

Sieve, F., 461. 

Signa, 323. 

Signalling (railways), 411-13. 

Sila, 107, 110, 128, 142, 217,400. 

Silage, 88, 115. 

Silandro, 74. 

Sile, F., 494, 497. 

Silk, 51-2, 67, 70, 89, 107, 118, 247-58, 
361, 362, 363, 364, 365. 

—, artificial, see Rayon. 

Siloncello canal, 497. 

Silver, 171-2. 

Simbrivio springs, 195. 

Simbruini, Mi., 103, 400. 

Simeri, F., 471. 

Simeto, F., 480. 

Simplon pass, 379, 394- 

— tunnel, 431, 434. 

Sinalunga, 422, 463. 

Sinigo, 314, 324. 

Sinopli, 423, 477. 

Sinns, 2,20) Liz. 

Siracusa, see Syracuse. 

Sistemazione montana, 16. 
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Siusi, 76. 

Sivano, 500. 

Skates, 145. 

Slates, 174-5. 

Snow, 387, 390, 392, 395, 399, 402, 404. 

Snuff, 335, 336. 

- Soap, 340-1. 

Soave wine, 330. 

Soda ash, 315. 

—, caustic, 315. 

Soffiont, 173, 237. 

Soils, 3-9. 

Solagno, 76. 

- Soldano I, 229. 

— IT, 2209. 

- Soles, 145. 

Solfatara crater, 185. 

Solignanc, 461. 

Somadida, 131. 

Sommatino, 269. 

Soncino, 253. 

Sondrio, 387, 414, 422, 436. 

SOnICO, 212, 213, 227, 228. 

Soprariva, 489. 

Sora, 268. 

— Ceprano, 346. 

Sorbara, 88. 

Sordevolo, 265. 

Sorio, 232. 

Sorrentine peninsula, 61, 97, 402. 

Sorrento, 97. 

Sosio I, see S. Carlo. 

— II, see Favara. 

— III, see Poggio Diana. 

Sottobattaglia canal, 496. 

Soverato, 423, 477. 

es) iE, 471. 

Sovico, 277. 

Spaghetti, 339. 

Sparanise, 467. 

Spezia, La, 91, 152, 168, 183, 193, 239, 
286, 295, 296, 305, 307, 414, 455, 456, 
461, 504, 512, 516. 

Spezzano Albanese, 423, 477. 

Spigno-Monferrato, see Valla. 

_Spilamberto, 319, 324, 423. 

Spilimbergo, 256. 

Spina tunnel, 470. 

Spinazzola, 474. 

Spinetta, 317. 

Spluga, M., reservoir, 225. 

Spliigen pass, 379, 386, 387, 394. 

Spoleto, 103, 179, 197, 268, 317, 331, 
334, 353, 425, 458, 459. 

Sponge fishing, 153-4. 

Springs, 189-90, 191, 202. 

Spruce, 127. 

Squillace, 111. 

Stabilimento Minerario del Siele (Leg- 
horn), 170. 

Stagno Parmense, 489. 
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Staletti, C., 471. 

State railways, see Railways. 

Stavoli, 68. 

Stazzema, 174. 

Steamer services (lakes and rivers), 498- 
BOO, SOE, 502. 

Steatite, 186. 

Steel, 158, 165, 177, 179; 289-92, 361, 
364, 365. 

Stella, F., 498. 

Stelvio pass, 132, 386, 387, 388, 380, 
390. 

Stia, 426, 464. 

Stibnite, 163. 

Stienta, 488. 

Stockings, 287. 

Stone, building, 159. 

Strade di Grande Communicazione, 382. 

Strade Statali, see Roads, state. 

Stradella, 394. 

Strawberries, 45. 

Stresa, 499. 

Strettara, 237. 

Strona, 265. 

Stura di Demonte, T., 257, 440, 441, 


443. 

Stura di Lanzo, T., 446. 

Sturla, T., 456. 

Suardi, 489. 

Subiaco, 240, 346. 

Sucotto, L., 226. 

Sugar, 341-2, 360. 

— beet, 52-4, 81, 82, 85, 92. 

— cane, 54. 

Suio, 243. 

Sulcis coalfield, 318. 

Sulmona, 197, 400, 459, 464, 465, 468. 

— basin, 9, IOI, 103, 104. 

Sulphur, 158, 184-6, 312, 313, 363, 366. 

— oil, 332, 333. 

Sulphuric acid, 165, 186, 312-13. 

Sumach, 54, 348. 

Superphosphates, 312, 316-17. 

Supreme Commission for Autarky, 258. 

Susa, 218, 222, 303, 388, 406. 

Sutri, 268, 463. 

DUViana, 212;,.214, 235,237. 

aes. L., 237- 

Suzzara, 425, 426, 452. 

Swordfish, 144, 148, I51. 

Synthetic dyes, 312, 318-19. 

Syracuse, 121, 137, 148, 152, 183, 184, 
203, 246, 269, 330, 333, 343, 479, 480, 
482, 483, 484, 506, 508. 


Taburno, M., 106. 

Taggia, F., 439. 

Tagliamento, F., 77, 128, 256, 258, 392, 
393, 435, 448, 449, 494, 498. 

Taglio di Po, 488 

Taino, 319. 
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Talc, 186. 

Taliedo (Milan), 297. 

Tallarita, 185. 

Tanagtro, T., 20,243: 

Tangerines, 36, 41, 44, 119, 120. 

‘Tannaro, F’., 257, 440, 443, 444, 447. 

Tannic acid, 137, 138. 

Tannin, 68. 

Tanning, 138, 347-9. 

Taranta Peligna, 184; see also Aventino. 

‘Taranto, 20, 113, 128, 149,145, 152, 
199, 200, 207, 217, 226, 227, 244, 295, 
310, 311, 325,333,335) 345,959) 425) 


471, 472, 473, 474, 475- 
Tariffs, 356. 


Taro, F., 394, 461. 

Tartana, 153, 498. 

Tartano, 226. 

"Tartaro,.§:, 405. 

Tarvisio (‘Tarvis), 392, 393, 435- 

Tavarnuzze, 239. 

Tavoliere di Lecce, 113, 472, 476. 

— di Puglia, 12, 62, 99, 104, 112, II5- 
16, 199, 401, 402, 403, 453, 454. 

Teglia, 237. 

Tel, 214, 229. 

Telegraph offices, 510. 

Telephone exchanges, 510-12. 

Telephones, railway, 413. 

TELVE, 512: 

‘Temu, 212, 227, 228. 

‘Tenda pass, 379, 387, 439. 

Tenna, F., 198, 454, 455. 

Teramo, 118, 180, 197, 268, 334, 454, 
516. 

Terlano, 74, 330. 

Terlizzi, 333. 

Termini Imerese, 202, 246. 

Termoli, 268, 469. 

Terni, 102, 103, 140, 170, 194/212, 273; 
214, 217, 235, 239-42, 268, 285, 296, 
207,400, 315, 310, 3130, 3am, 924, 353, 
400, 458, 464. 

Terontola, 464. 

Terra di Lavoro, 63, 96. 

Terra Rossa, 8, 9, 26. 

Terracina, 95, 335, 465, 466, 467. 

‘Terracotta, 174. 

‘Terranova (Sicily), see Gela. 

— Pausania (Olbia), 152, 508, 513. 

Terricciato, 23. 

Tessiture Seriche Bernasconi, 254. 

TET, 522. 

Tevere, see Tiber. 

Textiles, 247-89, 361, 362, 364, 365. 

Thermal electricity, 203, 204, 205, 206, 
207-8, 210, 211. 

Thiene, 256, 266, 278, 285, 345, 426. 

Tiber, R., 91, 92, 94, 102, 128, 175, 194, 
195, 385, 398, 399, 400, 458, 463, 464, 
467, 488, 5or. 
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Tiburtina, 465. 

Ticinello canal, 21, 491. 

Ticino, F., 89, 164, 393, 442, 446, 490, 
500. 

Timavo, F., 79. 

Timber, 134-6, 143, 360, 361, 364. 

"T LMLO., 512. 

Timpa Grande, see Ampollino. 

Tin,. 258, ¥71, 280. 

Tinazzo, 489. 

Tindari, C., 480. 

Tirano, 73, 389, 422, 436. 

Tirino (Bussi), 242. 

Tiriolo, 511. 

‘Tirol, 60, 75. 

Titanium, 158. 

Tito, 473. 

Tivoli, 195, 203, 204, 239, 240, 325, 346. 

TINUE. 320. 

Tobacco, 54, 67, 81, 92, 93, 94, 102, 
106, I1I, 113, 118, 122, 335-6, 361. 

Toblino, L., 228. 

Tocco da Casauria, 183. 

Todi, 400, 464. 

Tolentino, 346. 

Tolfa, 162. 

Tolle, 488. 

Tollegno, 263, 265, 266. 

Tollo, 454. 

Tolmezzo, 345. 

Tolmino, 231. 

Toluol, 318. 

Tomatoes, 49, 68, 79, 81, 85, 88, 90, 93, 
96, 97, 102, 106, 109, III, 113, Bice 
120, 336-8, 362, 364, 365. 

Tonale pass, 388, 389, 390. 

‘Tonnara, -e, 147-9. 

Topino, F., 458. 

Torchio, 326. 

Torgiano, 102. 

Torino, 464. 

—, see Turin. 

Tornavento, 490. 
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Torre Annunziata, 297, 311, 340, 405, 


425, 479, 474, 475. 
— Bacelli, 334. 
— Belvicino, 266. 
— Boldone, 277. 
— del Greco, 152, 470, 504. 
— del Lago, 239. 
— di Cannelle, 513. 
— di Mosto, 497. 


_— Gaia, 296. 


— Pellice, 444. 

rere sh) F., 443. 

— Saraceno, 471. 

— Viscosa, 283, 344, 345. 
Torregaveta, 475. 
Torrelle viaduct, 472. 
Torri del Benaco, 500. 
Torricella, 489. 


INDEX 


Torto, F., 481. 

'Tortona, 257, 278, 305, 442. 

Toscana, see ‘Tuscany. 

Toscano cigars, 54. 

Toscolano, 345. 

.Toscolano-Maderno, 500. 

Trabia, 185. 

Trabonella, 185. . 

Trachyte, 187. 

Trade, foreign, 354-67. 

Traffic, railway, 409. 

Traghetto, 489. 

Train-ferries, 479. 

Tramutola, 183. 

Tramways, see Railways. 

Trani, 115, 174, 333- 

pPrapani, 120,°121, 128, 137; 148, 152, 
184, 202, 246, 481, 482, 483, 504. 

rasimeno, L., 155; 464, 486, 499, 
502. 

Trastevere, 465. 

-Tratturelli, 106. 

Trattur1, 62, 99, 116, 133. 

Traversella mines, 166, 171. 

Travertine, 175. 

Tre Canne, 495. 

— Porti, 494. 

— Sorgenti aqueduct, 202. 

Trebbia, F., 446. 

Trebbiano wine, 330. 

— (Spoleto) wine, 331. 

Tree cultivation, 126. 

Tregnano, 353. 

Tremestieri, 325. 

Tremiti, I., 514. 

Trentino, 39, 174. 

Trento, 66, 140, 258, 278, 308, 309, 324, 
389, 435, 508, 511. 

Trepalade, 497. 

Trepuzzi, 453. 

Trequanda, 462. 

Treviglio, 85, 322, 406, 451. 

Trevignolo, 229. ~ 

mreviso, 87, 139, 252, 256, 257, 288, 
323, 345, 349, 372, 447, 449, 452, 453, 


497. 

Trezzo d’ Adda, 232. 

Tribunale superiore, 215. 

wericase, 161, 325. 

Trieste, 79, 80, 152, 154, 174, 177, 183, 
190, 231, 232, 261, 266, 278, 285, 286, 
288, 295, 207, 307; 324, 335, 337, 339) 
346, 369, 410, 436, 448, 502, 504-6, 
BOS, S11) 512, 514710 

eertonto, T':; 472. 

Triponzo, 239. 

Trivero, 265, 278. 

Trivigno, 473. 

Trofarello, 440, 441. 

Tronco Comune, 496. 

Tronto, F., 197, 454. 
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Tronzano, 435. 

Tropea, 110. 

‘Evunnes, 137,.138. 

‘Eruzze, b.., 225. 

Tshernosem, 7. 

Tungsten, 158, 171. 

Tunny fish (Tuna), 144, 146-9, 151, 
154, 360. 

Tuoro, 464. 

Turbigo, 207, 348. 

=I 213, 217, 218, 228, 220,232) 233. 

— Industrial canal, 491. 

Turbots, 145. 

Turchino tunnel, 441. 

‘Yuarin, 39,65, 66, 67, 85,:86;.89, roo, 
£30,139, 101, 234, 217, 210) 220,227, 
223, 229, 233, 253, 257, 266, 278, 281, 
282, 285, 287, 288, 293-7, 299, 303-5, 
31313273 320, 3225 335) 330) 343, 344, 
348, 349, 350, 369, 387, 394, 406, 410, 
414, 418, 421, 429, 430, 433, 434, 
440-8, 500, 508, 509, 511, 512, 516. 

‘Tarpentine, 137; 128; : 

Turrite di Gallicano reservoir, 237. 

Tusa, 480. 


Tuscan upland, 93, 398, 399, 400, 455, 


462. 
‘Tascany,8, 11). 133210,°17,-205 30, 37; 
30, 452515. 50,1°57;, 035-025 63, -90; 


120,;° 120-38, 137; 138, 140, 142, 144, 
146-8, 153; 158, O35. 167-71, 173-0, 
179-00; 188; 103; 211, 253; 237; 239; 
240, 247, 203, 264,267,276, 279, 286, 
280, 291, 203, 309, 333, 310, 318, 323, 
327-9332; 333-4; 33% 3435 344 346; 


359-3, 374, 375, 4009, 511, 512, 515. 
Tusciano II, 243, 244. 


‘Tuscolano, 46 Ss 
‘Tyrrhenian valley, 455, 458. 


Udine, 139, 174, 231, 256, 257, 266, 
278, 285, 308, 322, 353, 426, 435, 449, 
451, 511, 512. 

Umago, 337. 

Umbertide, 464. 

Umbria, 7) 8, II, 13, 45, 46, IOI—3, 129, 
140,175, 176, 178, 179, 186, 196, 211, 
214, 238, 240, 263, 268, 286, 291, 310, 
321, 324, 325, 330, 333, 334, 338, 


346-8, 352, 373-5, 400, 511, 512, 
515. 
Unie, I., 515. 


Unione Co-operativa Calabrese, 334. 
— Nazionale Esercizi Elettrici, 214. 
Uomo Morto canal, 495. 

Urbino, 351, 459. 

Usmate, 451. 

Ursus Gomma S.A., 350. 

Usciana canal, 501. 

Usseglio, see Crotti. 

Ustrine, 159. 
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Vada, 128, 456. 

Vado Ligure, 172, 306, 315, 317; 323: 

Vairano, 468. 

Val Camonica, 67, 73, 388, 390, 437; 
see also Oglio, F. 

— canale, 131, 392. 

— Carisole reservoir, 226. 

— Cellina, 141. 

— Cervo, 265. 

— Chisone, 186, 304. 

— d’Antrona, 166. 

— d’Aosta, 66, 70, 71, 282, 288, 303, 
304, 437. 

— d’Arbia, 94. 

— d’Aspra, 165. 

— della Bruna, 179. 

— delle Noci, 193. 

— dElvo, 265. 

— di Chiana, 92, 94, 267, 398, 399, 400, 
462. 

— di Non, 74. 

— @Ossola, 303, 433, 434- 

— di Sole, 388, 390. 

— di Susa, 66, 70, 165, 172, 303, 433. 

— Divedra, 434. 

— Lagarina, 387. 

— Malenco, 173. 

— Pusteria, 435, 437. 

— Roveto, 161, 467. 

— Sesia, 165, 263, 265, 303, 344. 

— Sessera, 265. 

— Sugana, 67, 76, 392, 435, 436. 

— 'Tiberina, 101, 102, 464. 

— 'Toggia reservoir, 224. 

— 'Trompia, 302, 303. 

oa Venosta, 69, 74; 388, 435. 

Valdagno, 139, 179, 266. 

—e Maglio, 263. 

Valdarno, 92, 179. 

Valdengo, 278. 

Valdo, 224. 

Valdobbiadene, 256, 257. 

Valenza, 349, 353, 446, 447, 480. 

Valerio, M., 171. 

Valla (Spigno-Monferrato), 233, 235. 

Vallasina, 277. 

Valle Brembana, 172. 

— canal, 494. 

— d’Ayas, 71. 

— dell’ Inferno, 463. 

— di Lanzo, 165, 172. 

— Morosina, 156. 

— Mosso, 265, 422. 

— Seriana, 172, 174, 277, 278. 

— Varaita, 70. 

Valledolmo, 481. 

Vallegrande tunnel, 456. 

Vallelunga, 74. 

Valli, 155-6. 

Valli di Comacchio, 88, 156. 

Vallezza, 183. 


INDEX 


Vallo di Diano, 20, 401. 

Vallombrosa, 128, 131, 133. 

Valmado, 256. 

Valperga, 174. 

Valpolicella wine, 39, 330. 

Valsavoia, 484. 

— tunnel, 480. 

Valtellina, 33, 39, 66, 67, 73, 227, 253, 
388; see also Adda, F. 

Vanadium, 158. 

Vannino, L., 224. 

Vannio, T., reservoirs, 224. 

Vaprio d’Adda, 277, 345. 

Vara 1, 237. 

Varallo, 171, 228. 

Varano, 269, 454. 

—, L.,; 128. - 

Varazze, 307. 

Varedo, 282, 285. 

Varenna, T., 72, 441. 

Varese, 254, 275, 276, 278, 287, 30m, 
302, 345, 348, 349, 350, 414, 415, 426, 
433, 451, 512. 

Vareno, L.,.223; 

Varzi, 427. 

Varzo, 224, 316, 422. 

Vasto, 117, 118. 

Vatican railway, 427. 

Vaude, 7. 

Vedella, 226. 

Vegetables, 364; see also Market gar- 
dening. 

Veglia, L., 224. 

Velino, F., 464. 

Velleia, 183. 

Velletri, 414, 466, 467. 

— wine, 331. 

Venalzio, 222. 

Venamartello, 241. 

Venaria Reale, 282, 322. 

Venaus, 213, 218, 222. 

Vendrogno, 256. 

Venetia, 45, 49-51, 54, 62, 67, 81, 82, 
135, 144, 153, 156, 172, 173, 175, 192, 
211, 253, 263, 264, 266, 274-6, 278-9, 


> 


282-5, 288, 307-9, 321, 330, 336 337) 


351-3, 373, 394, 485, 486, 493-8. 
Venezia Euganea, 13, 16, 17, 29, 39, 51; 


53, 55, 57, 66-8, 129, 131, 138-40;m 


142, 252, 253, 256-7, 266, 288, 307, 
322-3, 327, 339, 341, 342, 345, 349, 
374, 375, 384, 511, 512, 515. 

— Giulia, 12, 78, 129-31, 140, 148, 
257-8, 266, 279, 286, 288, 324, 33% 
337, 339, 346, 349, 374, 375) 511, 514 
RDS. 

— Tridentina, 11, 12, 17, 35) 379.45» 04 
66-8, 128-31, 140, 180, 258, 266, 250, 
324, 330, 346, 374, 375, 511, 512, 515: 

Venice, 10, 85, 88, 139, 152, 154, 191) 


192, 217, 223, 224, 231, 249, 257, 25% — 


INDEX 


266, 278, 279, 285, 288, 296, 307, 336, 
$575 539. 3435 35°, 351, 367, 360; 372, 
406, 407, 410, 426, 430, 435, 447-9, 
451, 453, 486, 497, 504-6, 508, 509, 
511, 512, 514, 516. 


-Venina, 212, 214, 226. 


Ventimiglia, 90, 279, 414, 438, 439. 

Ventoso, 353. 

Ventotene, I., 513. 

Venusio, 353. 

Verampio, see Conti. 

Verano Brianza, 267. 

Vercelli, 82, 86, 87, 139, 176, 266, 278, 
282, 285, 288, 305, 322, 446. 

Verdelli, 44, 119. 

Verdura, 483. 

Vergine aqueduct, 195. 

Vermicelli, 339. 

Vermouth, 39, 330, 362, 364. 

Verona, 39, 85, 227, 249, 253, 256, 264, 
266, 278, 285, 288, 296, 308, 323, 339, 
344, 345, 367, 389, 427, 431, 435, 447, 
448, 449, 495, 512, 516. 

Verres, 223, 304, 322. 

Vertova, 277. 

Verzuolo, 344. ~ 

Vesuvius, M., 283, 330, 427, 474, 475. 

Vezzano Ligure, 461. 

Via Appia, 378, 400. 

— Aurelia, 399. 

— Casilina, 400. 

— Cassia, 398, 399. 

— Emilia (Via Aemilia), 378, 394. 

— Flaminia, 378, 395. 

— Julia Augusta, 378. 

— Latina, 377, 378. 

— Postumia, 378. 

Viareggio, 91, 128, 152, 415, 455, 462, 
504, 5II. 

—, plain of, 460. 

Vibo Valentia (Monteleone), 423, 477, 
Behe <. : 

Vicenza, 67, 75, 89, 139, 249, 252, 256, 
263, 264, 266, 278, 285, 288, 308, 322, 
345, 349, 394, 421, 447, 452, 496, 
512. 

Vico Canavese, 166. 

— Matrino, 463. 

Vieste, 116. 

Vietri sul Mare, 96, 97, 470. 

Vievola, 439. 

Vigatto, 345. 


-Vigentina, 489. 


Vigevano, 232, 256, 277, 349, 350. 
Vigliano Biellese, 265. 

Vignola, 345, 346, 422, 423. 
Vigone, 343. 

Villa Castelli, 200, 472. 

— d’Alme, 353. 

— di Chiavenna, 225. 

— Literno, 474. 
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Villa S. Giovanni, 110,258, 470, 471, 479. 

— Santina, 426. 

— Saviola, 489. 

Villacidro, 171. 

Villadossola, 304, 320, 322. 

Villafranca, 323. 

Villaguardia, 255. 

Villalba, 269. 

Villalta, 170. 

Villanova, 424. 

— Baltea, 223, 386. 

— d’Asti, 443, 444. 

Villar Perosa, 305. 

Villarosa, 185. 

Villorba, 345. 

Villoresi canal, 21, 491. 

Vilminore di Scalve, 167. 

Vimercate, 139, 284. 

Vinchiaturo, 469. 

Vin nobile, 94. 

Vincolo forestale, 132. 

Vines, 65, 66-7, 7°, 71, 72, 79; 81, 82, 
86, 89, 90, 91, 92, 93, 96, 97, 100, 102, 
LOH, 105, 507, 100, 110; TIT, (12, £23; 
$I7* 110, 120. 

Vino di Paese, 327. 

Vipacco, 79, 330. 

Viserta, 284. 

Visignano, 159. 

Visinada, 159. 

Viterbo, 268, 311, 334, 424, 463, 465, 
GES. 

Viticulture, see Vines. 

Vitis Aestivalis, 37. 

— Labrusca, 37. 

Vittoria, 269. 

Vittorio Emanuele III canal, see Vizzola. 

— Veneto, 256, 353. 

Vivola tunnel, 466. 

Vizzini Campagna, 425, 484. 

Vizzini, 484. 

Vizzola, 213, 232: 

— canal (Vittorio Emanuele III), 490. 

Vobarno, 228, 422. 

Voghera, 85, 267, 282, 287, 303, 415, 
421, 427, 442, 446. 

Volano canal, 490. 

Volcanic products, 186-7. 

Volsini, Mi., 195. 

Volta Grimana, 494. 

Voltena, 457. 

Voltri, 279, 286, 306, 438. 

Volturno, F., 19, 34, 95, 97, 104, 243, 
466, 468, 475. 

Vomano, F., 501. 

Vulcano, I., 174. 

Vulture, M., 39, 105, 106, 156, 200. 


Walnuts, 36, 46, 96, 103, 107. 
Water towers, I9QI. 
Waterways, 485-502. 
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Wells, artesian, 191, 194, 198, 199. 

Wheat, 28-32, 66, 79, 81, 82, 83 (Fig. 
21), 85-6, 92, 95, 97, 100, 102, 106, 
109, 113, 115, 117, 121-2, 339, 340, 
359-60, 361. 

Wine, 36, 38-9, 7°, 72, 79, 88, 93-4 
107, 115, 120, 326-31, 362, 364, 
365. 

Wireless, 515-16. 

Wolfram, 171. 

Wood pulp, 143, 360, 361, 364. 

Wool, 80, 258-69, 356, 360, 361, 362, 
363, 364, 365. 


Xanthia, see Santhia. 


Zaera, F., 480. 
Zappello, 226. 

Zara, 159, 508, 514, 515. 
Zaule, 190. 

Zellina canal, 495. 
Zemole canal, 495. 
Zenson, 497. 

Zibello, 489. 

Zinc, 158, 163, 171-2, 289, 293, 306. 
— blende, 171-2, 313. 
Zirconium, 158. 

Zoagli, 456. 

Zocca, 296. 

Zogno, 226, 

Zollino, 425, 476. 
Zuccarcello, 173. 
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Fig. 76. The Provinces; the compartments are indicated by solid black lines, and the physical regions (Vol. I) by red lines 
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